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DIVERGENCE OF FACIAL GROWTH AND DEVELOPMENT 
OF THE DENTITION 


M. B. Markus, D.D.S., Pa. 


A THE result of clinical experience in orthodonties, there is no doubt that 
some of the following conditions have been frequently observed : 
1. Some cases present a malocclusion at one period and, if examined at a 
later period, present a good or even normal occlusion. 
Some cases present a good or normal occlusion at one period and, if 
examined at a later period, present a malocclusion. 
Some cases following orthodontic treatment present a successful result 
with considerable ease over a reasonable period of time. 
Some cases following orthodontic treatment present a slight improve- 
ment, some result in failure, or still others even develop into a more 
aggravated form of malocclusion. 
Some cases following orthodontic treatment may be successful, but if 
examined at a later time, the result has relapsed to a slight or marked 
degree, or relapsed to the original position, or it may have changed to 
a different type of malocclusion than found originally. 
Following any of the above possibilities there may be a change in the 
appearance of the face, or there may be no facial change or the change 
in the face may not be of a nature expected following the orthodontic 
treatment instituted. 


Due to this high degree of variability of results following orthodontic 
treatment, it is quite apparent that our problem is most complex, the results 
are often unpredictable, and there is much concerning the nature of the prob- 
lem that is unknown. 


Professor of Clinical Orthodontics, Temple University School of Dentistry. 
, Presented before the Inter-American Orthodontic Congress at New Orleans, La., March 
6 to 21, 1942. 
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In reviewing the literature of the past twenty-odd years, much has been 
written about the problems confronting the orthodontist. Many writers con- 
clude, however, that our problem is one of growth and development, and it is 
essential that careful consideration be given to this subject. The work of 
Hellman, Todd, Broadbent, Brodie, Mershon, and others has helped a great 
deal to clarify the factor of growth and development in relationship to the 
practice of orthodontics. However, the work of Hellman clearly analyzes 
growth and development as applied to our particular field by definitely dis- 
tinguishing between growth and development of the face and the differentia- 
tion of the dentition. This is most important because of the variable nature 
of this relationship which may hold the clue to some of the solutions of our 
problem. To better understand the growth and development of the face, it 
may be of help to review some of the facts concerning general growth and 
development. 

Growth is an increase in size and bulk, which means that during growth 
the body occupies more space and increases in weight. Therefore, measure- 
ments of stature and weight show general body growth. Certain character- 
istics are peculiar to growth. The first is the rate or velocity at which growth 
takes place. At times the rate of growth is accelerated and at other times 
retarded. Boaz has termed these periods, periods of acceleration and retarda- 
tion, and has further suggested that there is a time during the growth cycle 
when growth is most active, calling this the period of maximum growth. Vari- 
ous kinds of bodily growth oceur which give rise to distinct types. McCloy 
has demonstrated by means of measurements and statistical analyses that there 
are at least three distinct types of growth—the fat type, the general growth 
type (as seen in tall slender persons), and the cross-sectional type (as seen in 
short, stocky, broad-headed persons). In some individuals, one type of growth 
may predominate over the others; at certain periods one type of growth may 
be more active than the other types in the same individual; and in certain 
areas of the body one type of growth may be found to predominate over the 
others. Growth follows definite patterns which are laid down early in life 
and which persist throughout the growth period. Growth patterns and types 
are influenced by many factors such as race, sex, and the endocrine glands. 

Much interesting and valuable information has been developed by apply- 
ing some of the principles of bodily growth to the growth of the face. Hellman 
has clearly demonstrated by means of facial measurements that the growth of 
the face takes place in three planes of space with characteristic periods of 
acceleration and retardation. At one period, growth in one direction pre- 
dominates, while growth in other directions may be retarded. Broadbent by 
means of a radiographic technique has also pointed out the manner and direc- 
tion in which growth of the face takes place. The periods of maximum growth 
of the various features of the face for individuals of both sexes having normal 
occlusion occurring between an average age of 5.33 to 23.02 years in males 
and 5.36 to 21.10 years in females has been caleulated by Hellman. In this 
study it is noted that most of the facial features have their maximum growth 
during the same period that maximum bodily growth takes place. From this 
study it was also found that the maximum development of the dentition just 
preceded the maximum development of the face. 
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Brodie has traced distinct growth patterns over a period of years in the 
same individuals by means of the radiographic technique devised by Broad- 
bent. Among some of the patterns described was a growth pattern of the 
head for congenital hypothyroidism in which there is a considerable lack of 
crowth of the occipital and parietal areas of the head. A pattern of growth 
in a series of patients exhibiting pituitary dwarfism, where there is a retarda- 
tion in the growth and development of the face, especially in width and still 
creater in depth of the mandible, has been demonstrated (this has been pointed 
out by the essayist in collaboration with others). Just as various types of 
bodily growth have been analyzed, so have distinct types of facial growth been 
recognized. In the orthodontic literature reference has often been made to a 
Class II or Class III type of face, and Hellman has shown that these types of 
faces exist independent of the occlusion of the teeth. 

The process of dentition is.a physiologic phenomena also characterized by 
accelerations and retardations, and periods of maximum development. There 
are variations in the time of eruption of teeth, in the length of time it takes 
for a tooth to complete the cycle of eruption, and variations in the sequence 
of eruption. Hellman has demonstrated that dentitions in normal occlusion 
complete their eruption earlier and in a shorter period than dentitions in mal- 
occlusion. The sequence of eruption in individuals possessing normal occlusion 
is different than in those possessing malocclusion. In normal occlusion the 
dentitions in females are completed earlier than those in males, whereas in 
maloeclusion the reverse tendency is shown. 

It therefore becomes apparent that a study of the relationship of the 
growth of the face and the eruption of the dentition is a very important factor 
toward a better understanding of the orthodontic problem. At times they 
follow each other closely in development where the change in the dentition 
usually just precedes facial growth; at other times the growth of the face is 
well ahead of the dentition, and in other situations the development of the 
dentition is well in advance of facial growth. 

To understand or appraise this relationship properly, Hellman has devised 
a method of plotting facial measurements of a given case against a norm or 
standard. The technique of using and applying this method has been described 
by Hellman on several occasions. In order that the discussion of the following 
cases may be more clearly understood, a brief review of this method may be 
of help. 

Hellman has composed standards or norms for each stage of dental de- 
velopment in both sexes. Instead of using norms based upon chronologic age, 
Hellman employs the state of eruption of the dentition as the unit for the 
measurement of time. These stages of dental development are described in 
Fig. 1. The norms or standards contain the age, height, weight, and a series 
of measurements representing the height, width, and depth of the face ob- 
tained by the use of the sliding and spreading calipers and the Todd head- 
spanner, respectively. Figs. 2, 3, 4, and 5 show the use of the instruments in 
making each measurement and the location of the various anthropologic land- 
marks defining each feature (the technique of holding the instruments was 
modified so that a clearer view of the subject could be had). Hellman has 


Fig. 
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DEVELOPMENTAL STAGES OUTLINED BY HELLMAN 


To record the time that facial growth takes place within the individual, 
Dr. Hellman hes utilized the appearance of the dentition as a standard, instead 
of chronological age. 
definite period of development. 


Each stage in the unfolding of the dentition designates a 


The following are the stages and the periods they cover: 


Stage 


Stage 


Stage 


Stage 


Stage 
Stage 
Stage 


I. 


II. 


VIL. 


Period of early infancy, before completion of deciduous 

dentition. 

Period of late infancy. 

A. Completion of deciduous dentition. 

C. Beginning of eruption of permanent first molars. 

Period of childhood. 

A. Completion of eruption of all permanent first molars 
and some or all permanent incisors. 

B. Shedding of deciduous canines and molars and eruption 
of successors. 

C. Beginning of eruption of permanent second molars. 

Period of pubescence. 

A. Completion of eruption of permanent second molars. 

C. Beginning of eruption of third molars. 

Period of adulthood. 

Period of old age, occlusal wear on molars. 

Period of senility, half of crowns are worn off and many 

teeth lost. 


Vig. 1. 


Gonio-Menton 


2.—Measurements of head length, head and face width, and face depth. 
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collected these data from individuals in each stage of dental development in 
both sexes. From these data the average or arithmetic mean and the corre- 
sponding standard deviation of each of the above-mentioned features have 
been statistically calculated. The standard assumes the form of a symmetrical 
polygon, the margins (dotted lines) of which represent the limits of the stand- 
ard deviation and the center line (solid line), the average. Fig. 6 is the norm 
or standard Hellman has composed for males in stage V. These data were 
obtained from a series of males whose dental stage was V (all third molars eom- 
pletely erupted) and all having normal occlusion. The first column in Fig. 6 
denotes the feature, i.e., age, height, weight, and facial measurements: the 
second column is the calculated average for each feature of the series, and the 
third column represents the calculated standard deviation for each feature in 
the series. 


Fig. 5.—Measurements of head and facial depth. 


The standard deviation represents the range of normal variation, so that 
in the appraisal of an individual, if the dimension of a feature equals that of 
the calculated average (which is rare) or if it falls anywhere within the span 
covered by the standard deviation, that feature is considered normal, that is, 
it is within the range of normal variation. If a feature should exceed the 
standard deviation, it is considered supernormal, and if the feature should be 
less than the standard deviation, it is considered subnormal. Taking the feature 


< 
we 
* 
weed 
| 
4 


FACIAL GROWTH AND DEVELOPMENT OF DENTITION 749 


of dental height as an illustration in a male in stage V, it could not exceed 
10.34 mm. (7.95 mm. [average] + 2.39 mm. [S.D.]) or be less than 5.56 mm. 
(7.95 mm. [average] — 2.39 mm. [S.D.]). In other words the normal range of 
dental height in stage V male extends from 5.56 mm. to 10.34 mm. If the 
dimension should be greater than 10.34 mm., it would exceed the normal limits 
and be considered supernormal and conversely should it be less than 5.56 mm., 
it would be less than the normal limits and would be considered subnormal. 

In appraising an individual case the norm for that particular stage of 
dental development is selected and then each feature is plotted on the graph 
paper in proper relationship to the normal polygon. A dot is placed on the 
graph paper opposite the feature, the proper distance from the average (cen- 
ter) line, and all of the dots are then connected with a solid line which zigzags 
creating the ‘‘wiggle.’’ 


4.8 
42 


96.14 


136.64 6.00 
Fig. 6.—Tabulation of features of sixty-two young adult males with dentitions in normal 


occlusion showing averages (means) and standard deviations of their dimensions, and the 
polygon derived which is used as the normal standard. (From Hellman.) 


Fig. 7, taken from Hellman, is an appraisal of three males, stage V, taken 
from the same series from which the data were obtained for making the poly- 
gon shown in Fig. 6. ‘All of the three features of the three individuals repre- 
sented by the wiggles fall within the polygon or within the range of normal 
variation with the exception of height and weight in chart C which exceed the 
standard deviation, and they are, therefore, considered supernormal. In chart 
A, most of the features are close to the center line, or the average, with the 
exception of most of the dimensions of the width of the face which exceed the 
average but are still within the normal range, while those of the depth of 
the face are less than the average but are also within the range of normal 
variation. In chart B, in a general way the characteristics of the width and 
depth of the face are the reverse of those found in A. In C, the dimensions 
of width of the face are close to the lower limits of the standard deviation while 
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those in depth are close to the higher limits of the normal range. Therefore, 
this individual would be expected to have a narrow, long face. 

To study the divergence of facial growth and differentiation of the denti- 
tion, several cases will be analyzed. 


Fig. 8 shows the models of a patient having a Class I case of malocclusion 
with a protrusion of the maxillary incisor teeth. This case according to Hell- 
man’s stages of dental development is placed in stage III C. 


FACIAL WIGGLES SUPERPOSED ON NORMAL STANDARD 
YOUNG ADULT MALES ~ NORMAL OCCLUSION 


Age 
Total face = 
Upper face 
Lower face 
Dental 
Nasal 
Nas-Incision 
Ramus 
Bizygomatic 
Biganial 
Nasal 
Aur-Nasion 
Aur-Prosthion 
Aur-Tnfradentak i/ 
Aw~Menton 
Aur~Inecision 
Condlylo-Menton A! \ B: A 


Fig. 7.—Wiggles of facial features of the individuals with dentitions in normal occlusion, show- 
ing no deviations outside the normal limits. (From Hellman.) 


HEIGHT 
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WIDTH 

<= 


DEPTH 


In Fig. 9 the photographs show the front and profile views and dentition 
of the same patient shown in Fig. 8. 

Fig. 10A shows the chart composed from the age, height, weight, and facial 
measurements and the wiggle formed from these data of the patient shown in 
Fig. 9. From a study of this chart, it is apparent that the width of the face 
and some of the features representative of the depth of the lower face are out- 
side of the frame, i.e., they are less than the limit of the standard deviation. 
Many of the features of the height of the face and some of the features of the 
depth of the upper face are within the range of normal variation, when com- 
pared with an average group in the same stage of dental development. There 
is also considerable retardation in height and weight. Therefore, on the whole, 
bodily development and facial development have not kept pace with the de- 
velopment of the dentition. 

Fig. 10B is the wiggle of the same patient, one year later. This patient 
has advanced to the next stage of dental] development, IV A, during this year. 
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The same facial features are still retarded when compared with Fig. 10A. 
However, it is interesting to note that the same general pattern of facial 
development still persists. Most of the features remaining on the minus side 
of the standard deviation in the earlier survey are still about in the same 
relationship, only more accentuated. Most of those features within the range 
of normal variation in the earlier appraisal have also retained their same rela- 
tive position. Height, and particularly weight, and facial development are 
still lagging considerably behind the development of the dentition, the denti- 
tion having jumped ahead to the next stage of dental development. 


Fig. 8.—Casts of patient having Class I case of malocclusion, whose dental development is in 
advance of facial development. 


Fig. 9.—Photographs of patient whose dentition is shown in Fig. 8. 


Fig. 11 are the radiographs of the same patient shown in Fig. 10B showing 
the advanced development of the individual teeth for a patient of this age. 
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Class I 


Fig. 10A.—Appraisal of body 
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Stage 
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Fig. 10B.—Same as 10A, one year later.* 
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(See also Figs. 15A and B, 17, and 18.) 
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Fig. 12 shows the models of the patient with the dentition in Class IT mal- 
occlusion. This case according to the development of the dentition is in stage 
III A. 

In Fig. 13 the photographs show the front and profile views and dentition 
of the patient in Fig. 12. 

Fig. 14 shows the radiographs of the same patient shown in Fig. 15B 
showing the retardation in development of the individual teeth for a patient 
of this age. 


Fig. 12.—Casts of patient having a Class II, Division I case of malocclusion whose facial de- 
velopment is in advance of the development of the dentition. 


Fig. 154 shows the chart composed from the age, height, weight, and 
facial measurements and the wiggle formed from these data of the patient 
shown in Fig. 13. It is obvious that the facial development exceeds the normal 
tange for that stage of dental development. The face is accelerated in its 


Fig. 11.—Dental radiographs of patient shown in Fig. 8. 
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growth especially in width and depth and in total face height. Although the 
depth of the mandible (gonio-menton) is close to the range of normal varia- 
tion, height and especially weight are accelerated in comparison to the develop- 
ment of the dentition. 
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Dental radiographs of patient shown in Fig. 12. 


ig. 13. 


Fig. 14. 


Fig. 15B was made for the same patient shown in Fig. 15A one year later. 
This patient has remained in the same stage of dental development, but the 
growth of the face has forged ahead. It is also interesting to note how the 
same general pattern of facial growth is being maintained in this individual. 
Height and especially weight have shown a marked spurt in advance of the 
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Fig. 154.—Appraisal of body and facial growth of patient shown in Fig. 12.* 
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Fig. 15B.—Same as 15A, one year later.* 
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dentition during the interval of one year. In this case, bodily and facial 
growth is ahead of dental development while in the previous case the develop- 
ment of the dentition is in advance of bodily and facial growth. 

The appraisal of these two cases demonstrates the divergence in the rela- 
tionship of the development of the dentition to facial growth. It also indicates 
the persistence of growth patterns in the development of the face. In this 
appraisal, the tempo of bodily and facial growth is practically identical. 


Just what factors are responsible for the change in the relationship be- 
tween dentition and facial growth are not known. It is interesting to analyze 
some cases that are retarded in bodily and facial growth, but where the state 
of eruption of the dentition is within the normal range of variability or slightly 
in advance of the normal. The bodily underdevelopment of these cases is due 
to a disturbance of the endocrine glands as they have been definitely diag- 
nosed as pituitary dwarfs. 

Fig. 16 shows the models of one of these patients exhibiting a Class III 
case of malocclusion. 


Fig. 16.—Casts of patient having a Class III case of malocclusion diagnosed as a pituitary 
dwarf. 


Fig. 17 shows the chart composed from the age, height, and weight, and 
facial measurements and the wiggle formed from these data of the patient 
shown in Fig. 16. In this case, the patient is retarded in height, extremely 
retarded in weight and retarded in all of the facial features, except dental 
height. The state of the eruption of the dentition is normal. 


Fig. 18 shows the chart composed from the age, height, weight, and facial 
measurements and the wiggle formed from these data of another patient, also 
diagnosed as a pituitary dwarf and having a Class II, Division 1 case of mal- 
occlusion. As in the previous case, the patient is retarded in height and weight 
and in many of the facial measurements, although a few are just within the 
range of normal variation. The state of eruption of the dentition is slightly in 
advance of the normal. 

Fig. 19 shows a comparison of the wiggles of eight cases of pituitary 
dwarfism. It is interesting to note that their facial development is retarded 
in comparison with the development of their dentition, so much so, that a 
definite pattern of facial growth has been established, which is characterized 
by a retardation in width and more especially a retardation in the depth of 
the lower face. In all of these patients, coincidentally, with a retardation in 
facial growth there is a retardation in bodily growth, while the eruption of 
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the dentition is normal. 
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It would be natural to assume that in these cases the 


retardation of bodily growth and facial growth and the establishment of the 
facial pattern is due to a specific endocrine disturbance. 


Fig. 17.—Appraisal of body and facial growth of patient shown in Fi 
advance of the development of the dentition over body and 
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Fig. 18.—Appraisal of body and facial growth of patient having a Class II, Division I 
case of malocclusion and diagnosed as a pituitary dwarf, demonstrating the advance of the 
development of the dentition over body and facial growth.* 
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SUMMARY 


A study of the relationship of facial growth and dental development is 
most helpful for a broader appreciation of the orthodontic problem. 


This relationship varies; at times the changes take place coincidentally, 
at other times facial growth: is in advance of the differentiation of the denti- 
tion, and at other times facial growth lags behind the differentiation of the 
dentition. 
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TOTAL FACE HEIGHT 
UPPER PACE HEIGHT 
LOWER FACE HEIGHT 
DENTAL HEIGHT 

NASAL HEIGHT 

BASION INCISION 
RAMUS HEIGHT 
BIZYGOMATIC WIDTH 
BICONDYLAR WIDTH 
BIGONIAL WIDTH 

NASAL WIDTH 
AURICULO-NASION 
AURICULO-PROSTHION 
AURICULO-INFRADENTALE 
AURICULO-MENTON 
AURICULO-INCISION 


AURI CULO-SUBNASION 
GONIO-MENTON 


CORDYLO -MERTON 


Fig. 19.—Superposition of appraisals of body and facial growth of eight individuals diagnosed 
as pituitary dwarfs, showing similarity of facial growth pattern, 


Apparently, different factors are responsible for the changes in this 
relationship. 

In the cases described, a divergence existed in the relationship between 
facial growth and differentiation of the dentition and all of these cases ex- 
hibited malocclusion. 

There is a tendency for the persistence of facial growth patterns during 
development. 
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HISTOLOGY OF BONE RELATED TO ORTHODONTIC 
TREATMENT 


I’REDERICK B. Noyes, Cuicago, ILL. 


AM very glad to greet our colleagues from our neighboring nations to the 

south and to exchange with you what we have of knowledge and skill for the 
mutual benefit of the people of our countries. I regret very much that I am un- 
able to address you in Spanish, and for that reason I have chosen to use the 
universal language of pictures and make the slides* convey, as far as possible, 
the ideas I wish to express. 

To discuss in one hour the relation of the histology of the tissues to the prac- 
tice of orthodontics is quite an impossible task. I shall, therefore, pass over 
many things with barely a mention and undoubtedly make many statements 
without being able to develop the evidence upon which they are based. 

Bone belongs to the great class of connective tissues which in phylogeny and 
ontogeny are developed for the purpose of support. They are characterized by 
a large amount of intercellular substance, which is formed material produced by 
the cell and with living characteristics of limited quality as compared with vital 
characteristics of cells. The intercellular substance maintains its quality and 
character by metabolic reactions. But for these reactions it is dependent upon 
the presence of living cells. Without the presence of the living cytoplasm of the 
cells, the matrix of bone cannot maintain the character of living bone matrix, but 
becomes dead bone, necrotic bone, a truly foreign body which must be absorbed 
and removed. The most striking characteristic of the connective tissues is their 
power of metamorphosis and their ability to change back and forth from one 
kind to another. Undifferentiated connective tissue, mesenchyme, may develop 
into fibrous tissue, into cartilage, or bone. Because they are taught in ele- 
mentary histology as separate tissues, we are apt to think of them as distinct, but 
the more we observe them, the more we are impressed with the fact that they 
are an entity. We think of bone, periodontal membrane, and cementum as 
separate tissues. In reality they are a unit of connective tissue supporting the 
teeth. In stained microscopic sections they are marked off from each other quite 
distinctly, but the more we observe them in dissection and unstained in the 
preparation of materials, the more one is impressed with the idea that they are a 
unit of supporting structure. 

The connective tissues not only develop from the simple to the more com- 
plex, but they retain the power to change back and forth from the complex to 
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the simple. An absorption cavity in the cementum is filled with a simple embry- 
onal connective tissue, and this can change back reforming the cementum and 
repairing the absorption. In the development of a bone as an organ we find 
these mutations going on in both directions constantly. This capacity for muta- 
tion is perhaps the most important characteristic of the connective tissue. Be- 
eause of the hardness and permanence of dead bone, we have been inclined to 
carry over these characteristics to living bone, while in reality living bone is one 
of the most fluid of all tissues in the sense that it most readily responds to changes 
in environmental conditions and that it is throughout life constantly undergoing 
transformations in response to its environment, adapting it more perfectly to 
the functions which it performs. 

For purposes of clarity we may review very briefly the structural elements 
of bone. Bone matrix is usually arranged in layers or lamellae with cells, bone 
corpuscles, lying in spaces between the layers. From the spaces minute canals 
filled with projections of the cells radiate in all directions uniting with the 
canaliculi of neighboring cells. There are three characteristic arrangements of 
these layers. On the surface of a bone, they are parallel with each other under 
the periosteum and consequently are called subperiosteal lamellae. In the 
compact bone constituting the shaft of the long bones or the plates of the flat 
bones they are arranged concentrically around canals containing undifferentiated 
connective tissue, blood vessels and nerves and from which the eells in the 
lacunae receive their nourishment. In the ends of the long bones and between 
the plates of the flat bones delicate spicules made up of only a few layers sur- 


round large, irregular spaces filled with undifferentiated connective tissue. 


Wherever bone matrix is being formed we find osteoblasts which vary 
greatly in form and character depending upon the age of the tissue and the 
activity of the formation. In Dr. G. V. Black’s book, The Periosteum and Peri- 
dental Membranes, published many years ago, he produced as fine a picture of 
the osteoblasts as I know. The material was taken from the tibia of a young 
kitten. Dr. Black’s method avoided dehydration, and consequently there is not 
the usual shrinkage and distortion of cell forms. The picture shows a row of 
osteoblasts along the surface of a rapidly growing bone. In the inner layer of 
the periosteum undifferentiated connective tissue cells increase in size by the 
increase in the amount of their granular cytoplasm and the development of a 
large oval nucleus. These cells first reach the surface of the bone by extending 
a process between the osteoblasts along the surface of the bone. As soon as this 
reaches the surface of the lamella, it begins to spread out and becomes attached 
to the forming bone matrix by fine processes that are enclosed in the canaliculi. 
In the picture many of the cells are almost columnar in form, but here and 
there one begins to spread out and become ovoid and is finally enclosed in the 
bone matrix, becoming a bone corpuscle occupying a lacuna. Exactly what is 
the relation of the osteoblast to the formation of bone matrix we do not know, 
and there has been a great deal of discussion in regard to it in the last few 
years. Some students would apparently like to eliminate entirely the osteoblast 
from a role in the formation of bone matrix, but we cannot escape from the fact 
that wherever we have the growth of bone matrix, we find osteoblasts. 


762 FREDERICK B. NOYES 


The osteoclasts, as the name indicates, are the destroyers of bone matrix. 
They are usually large multinuclear cells which must lie in immediate contact 
with the matrix in order to function, and as the matrix is destroyed, they produce 
large spaces in which the cells are about half buried. These spaces are known as 
Howship’s lacunae. A beautiful place for the study of osteoclasts is found in the 
absorption of the crowns of the temporary teeth. When you pick off one of these 
little shells, you may notice by looking at it with a hand glass that at various 
points small particles of the underlying tissue have come away with it. Fixed, 
decalcified, and sectioned these almost always give beautiful showings of osteo- 
clasts desolving the dentine of the temporary tooth. I have often found a con- 
siderable number of these cells in adjoining Howship’s lacunae united by bridges 
of cytoplasm extending from one lacuna to another, suggesting a sheet of nu- 
cleated cytoplasm. Where the nuclei are the most numerous, the solution of the 
matrix is most rapid and the lacuna is deepest. It seems clear from the study 
of this material that the osteoclast is derived from an undifferentiated con- 
nective tissue cell, which is at first mononuclear. As the cell becomes larger, the 
number of nuclei increases until there may be dozens of them. 

In recent years there has been a great deal of discussion in regard to the 
origin of both the osteoblast and the osteoclast. From my own studies I am con- 
vineed that both cells are developed from undifferentiated connective tissue cells, 
but whether they can also be transformed from one to the other by a sort of re- 
versal process, I do not know. 

One of the most remarkable things about bone is its mechanism for adapta- 
tion. Before considering this we must distinguish between bone as a tissue and 
bone as an organ which performs certain definite functions. The mandible, for 
instance, is a complicated organ related to many functions, mastication, respira- 
tion, deglutition, speech, and many others. In the formation of this organ, the 
mandible, bone tissue is arranged in such a way as to give the maximum of ef- 
ficiency with the minimum of bulk and weight. The mechanism by which this 
is accomplished is very interesting and extremely important to the orthodontist. 
Dr. Schour has furnished me with some sections of the mandible of a child of 
about one year. The section extends through the axis of the first incisor and 
through the tooth germ of the corresponding permanent tooth. This section 
gives an excellent opportunity for the study of the tissue changes in the develop- 
ment of the denture and in the formation of the mandible as an organ. In some 
areas the bone is growing rapidly on the surface under the periosteum and new 
lamellae are laid down parallel with the surface, but as soon as a few layers have 
been formed, absorptions begin on the inside, producing large canals parallel 
with the surface of the bone. When the absorption has extended for a sufficient 
space, absorption stops, and the formation of lamellae concentrically around the 
space begins, reducing the diameter of the space and converting it into a Haversian 
system. In this way, the cortical plate of Haversian system bone is formed. 
After a sufficient thickness of Haversian system bone has been produced, absorp- 
tions begin in the deepest of the Haversian system canals, producing large irreg- 
ular spaces filled with embryonal connective tissue, around which a few lamellae 
of bone are produced forming cancellous bone. This process is reversible. For 
instance, in another area of the mandible, the growth of other organs is pro- 
ducing pressure upon the surface of the bone. Here absorptions o¢eur under the 
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periosteum, cutting deep into the Haversian system bone. Then the absorptions 
stop and a few new layers of subperiosteal bone are formed upon the surface. 
The formation of lamellae around the circumference of the spaces transforms 
eancellous bone into Haversian system bone until sufficient strength has been 
restored. Thus formation and absorption alternate and the surface form of the 
adult bone is chiseled out by surface apposition or absorption and internal trans- 
formation. 

The entire process constitutes a mechanism of adaptation which continues 
throughout life. It is a process of oscillation. When an absorption starts, it 
goes a little too far, and then formation begins again, which in turn goes a little 
too far. As long as life continues, the bone is never entirely static. This process 
is complicated by the function of calcium storage, blood formation, and others, 
which have been added to the functions of bone marrow. 

Now if we turn our attention to the occlusal border of the mandible at the 
point where the incisor emerged from its erypt, we find the bone growing rapidly 
in the occlusal direction. Bone matrix and the substance of the fibers of the 
periodontal membrane and the periosteum are being calcified together, forming 
fiber bone similar to the bone that is formed where a tendon is attached to a 
bone. In the section, therefore, both on the labial and the lingual sides we see 
a triangular mass of fiber bone. If this process were allowed to go on, the entire 
alveolar process and a large part of the mandible would be.a solid piece of cal- 
cified material, but as soon as a limited amount of fiber bone has been produced, 
it is invaded by osteoclasts from adjacent spaces which cut out a large absorption 
space. Then the absorption stops, and lamellae free from fibers are formed 
around the space. 

An adequate idea of this process cannot be given without the study of many 
sections and, more correctly speaking, it cannot be given at all. A working con- 
cept of the behavior of these tissues can be obtained only by a great deal of study 
of the tissues themselves, in life, dissection, and in microscopic section. 

With this very sketchy and inadequate presentation of the tissue changes in 
the development of bone and the denture, I want to follow the application of 
them to the development of the denture as shown in a series of dissected skulls. 
These skulls are the property of Northwestern University. The history of them 
has been told before, but I want to record it here. When Dr. C. P. Pine was on 
the faculty of the American College of Dentistry in Chicago, he found and 
bought this series of skulls in Paris. He brought them back and presented them 
to the college where they were apparently forgotten. After Northwestern Uni- 
versity bought the American College, I found them in an old storeroom dumped 
into a box without a cover. They were broken and encrusted with dirt. I con- 
vinced Dr. Theodore Menges of their value, and he sent them to Rochester where 
they were cleaned, repaired, and remounted, and have been ever since in the 
museum of Northwestern University Dental School. My photographs of them 
have been copied many times and in many places, sometimes with and sometimes 
without credit. At that time the only method we had of studying the mechanism 
of the development of the denture was by studying skulls of different individuals 
at different ages. Yesterday you heard Dr. Holly Broadbent present his study 
of the development of the denture, in cephalometric radiograms taken of the 
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same individual at regular intervals, which is the ideal method. It has been very 
interesting that we were able to pick up some of the same ideas from this series 
of dissected skulls with all the imperfections of its method. 

In looking at these skulls I want you to see them not as dead bone, but as 
living things, made up of living, growing, active tissues with millions of cells 
obeying laws as definite as human statutes, and far more perfectly obeyed. These 
cells respond to a great variety of environmental stimuli, among which are 
stresses, strains, and pressure. In photographing these skulls the same lens and 
the same bellows length was used so that the pictures on the screen maintain the 
same relation to each other as do the skulls. In viewing them I want to bring out 
the function of each tooth in the mechanism of the development of the human 
denture, and I want you to remember that all of this growth and development is 
brought about by the tissue changes so sketchily presented earlier. At birth 
the section of the human maxilla and mandible is made up almost entirely of de- 
veloping tooth germs including all those from temporary teeth and all of the 
permanent teeth except the second and third molars. These develop with more 
or less independence and influence very greatly the development of their sup- 
porting bone. I shall emphasize primarily the influence of each tooth in the 
development of the denture, leaving out of account the many other forces that 
are acting upon the teeth and contributing to development. 

The skull at about one year shows that the central incisors have broken 
through the wall of their erypt and moved in an incisal and outward direction 
and that the root is only half or two-thirds developed. The lateral incisors have 
broken through the wall of their crypt but have not yet penetrated the mucous 
membrane and appeared in the mouth cavity. Note the relation of the central, 
lateral, and cuspid, the crown of the first and second temporary molars, and 
the crown of the first permanent molar in its erypt. 

As we follow the development of the skull on the screen, I want you es- 
pecially to notice the increasing distance from the lower border of the mandible 
to the incisal edges of the erupted teeth, and in the upper the distance from the 
floor of the orbit and the floor of the nose to the incisal edges of the erupting 
teeth. By a year and a half the central lateral, cuspid, and first temporary 
molar have erupted partially and all are moving incisally and outward. Note 
that the lateral engages the distal angle of the central, the cuspid the distal angle 
of the lateral, and the first temporary molar the distal of the cuspid. Note also 
the large conical opening in the forming root where cell multiplication and de- 
velopment of the pulp are extremely rapid. Much has been written about what 
eauses the eruptive movement of the teeth. The answer is undoubtedly ex- 
tremely complicated, but I cannot escape the belief that the force created by the 
multiplication of cells in the developing tooth germs and in the developing roots 
of the teeth is one of the factors. Note the way in which the cribriform plate 
which forms the wall of the erypt is united with the cortical plate of the mandible 
and maxilla at the occlusal border so that it gives the impression of the crypt 
wall being hung from the solid bone of the occlusal border like a hammock. 

As the tooth germ increases in size, the wall of the erypt is pushed through 
the cancellous bone. Now if you observe this with a microscopic eye, you notice 
that this is not accomplished by absorption of the wall of the erypt on the inside 
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or deposition on the outside, but that the wall is literally pushed through the 
cancellous bone. The absorption by osteoclasts is chiefly in the spaces of the 
cancellous bone and very little on the inner wall of the erypt, probably only 
enough to cut the wall apart so that it can be pushed outward. Note the position 
of the erypt of the upper permanent cuspid, way up at the base of the zygomatic 
process. The development of this tooth is already beginning to exert an influence 
upon the direction and amount of growth. 

By two or two and a half years all of the temporary teeth have erupted and 
are in occlusion on a common occlusal plane. The bone has followed the incisal 
movement of the teeth. For the next four or five years the temporary teeth will 
retain the same relation to each other, but as the skulls reveal, the entire denture 
is moving through three dimensions of space. The distance from the lower 
border of the mandible to the occlusal surfaces in the lower and in the upper 
from the occlusal surfaces to the floor of the nose and the floor of the orbit 
is constantly increasing, and all of this movement is accomplished by the tissue 
changes referred to earlier. 

Between six and seven years of age, the first permanent molar erupts and is 
now shown at the distal of the second temporary molar. The bicuspids are seen 
in their erypts below the temporary molar, and the second permanent molar ‘is 
now swung in its hammock in the same relation to the first permanent molar and 
the ramus of the jaw as the first permanent molar occupied six years ago. At 
this stage we may discover one of the most beautiful and easily recognized ele- 
ments in the mechanism of denture development. This can best be observed in a 
front view of the skull at about seven years of age. It has long been recognized 
that between six and twelve years of age the growth of the denture is largely 
in the anterior portion and consists of the enlargement of the cuspid are and in 
its movement occlusally and forward. In this skull the lower central incisor 
has just been lost and the permanent centrals are erupting. Note that with the 
loss of the temporary tooth, the bone of the temporary alveolar process was also 
lost and that now starting from the margin of the erypt of the permanent tooth 
the bone will grow occlusally following the movement of the tooth and by the 
tissue changes previously described. Note that in both maxilla and mandible, 
the crowns of the developing permanent teeth lie to the lingual of the roots 
of the temporary teeth. Note especially the relation of the tip of the perma- 
nent cuspid to the root of the temporary cuspid. While the crown is not yet 
completed, the wall of the erypt has been pushed back until it rests firmly 
against the compact bone at the base of the zygomatic process. In the lower, 
the crypts of the ecuspids are now firmly braced against the strong cortical 
plate of the lower border of the mandible. The mesial angle of the lateral 
rests against the distal surface of the central and the mesial angle of the 
cuspid against the distal surface of the lateral, all spreading out in a V-shaped 
form. In the next three or four years, the entire length of the roots of these 
permanent teeth will be developed, carrying the temporary teeth incisally and 
forward, and so increasing the length of the cuspid are to make room for the 
greater mesiodistal diameter of the permanent teeth. Disturbance of this mecha- 
nism is one of the common causes of malocclusion. 
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In the next skull the entire length of the great cuspid roots has been de- 
veloped, carrying all of the previously erupted teeth incisally and forward. Note 
that the tip of the permanent cuspid still bears the same relation to the end of 
the temporary cuspid root as it did several years before. The second permanent 
molars have cut through the roof of the crypt and are moving occlusally just as 
the first molars did five or six years earlier. Now the temporary cuspids have 
been or are being lost, and the permanent cuspids and bicuspids are erupting. 
Note the axial inclination of the cuspids. As they continue to move incisally, 
this will be markedly changed under the influence of pressure of lip muscles. 
Now for the first time can be seen the erypt of developing third molar in the 
same relation to the second molar and the ramus that the second previously 
showed to the first. 

Now all of the temporary teeth are gone, the second permanent molars are 
in full occlusion, although their roots are not entirely developed and the occlusal 
plane of the permanent teeth has been established, but the development of the 
denture is not complete. Note the crown of the third molar in its erypt, showing 
the typical relation to the second molar and the ramus. If the denture is to be 
completed, all of the teeth must continue to move incisally and forward and the 
ramus to move backward until space is provided for the third molars. Whether 
this development will occur or not depends probably upon nutrition and vigor of 
function. Before the next skull appears, note especially the distance between the 
apices of the roots of the lower teeth and the lower border of the mandible and 
the apices of the roots of the upper teeth and the floor of the nose and the floor 
of the orbit. 

Now the denture grows from youth to maturity and the third molars take 
their positions. It is important to remember that in the growth of the length 
of the face the formation of bone at the border of the alveolar process furnishes 
the greatest single incremental factor. Growth here is more rapid and longer 
in duration than in any other area. 

Now in order to make the picture more vivid and to give you an opportunity 
to use in imagination your microscopic eye in following the tissue changes, the 
front views of the entire series of skulls will be thrown upon the sereen in rapid 
succession so that you may see it grow. I have often thought that if I had Walt 
Disney’s organization, I would like to prepare an animated cartoon of cell and 
tissue activity in this development of the denture. As it is we can only rebuild 
this for ourselves from clinical, anatomic, and microscopic studies. 

Now if we have gained some ideas of the development of the denture and 
of the tissue changes by which it is brought about, we may turn to the con- 
sideration of tissue changes in orthodontic movement. In the last thirty years 
a great deal of animal experimentation has been carried on, and much has been 
written on this subject. The value of this work has, however, been greatly im- 
paired by the character of the forces that have been used. I have seen sections 
in which the bone has been actually fractured by the forces employed. Such 
experiments show cell activity and tissue reactions which should never occur in 
orthodontic treatment. I remember once seeing a case in which a jackscrew had 
been placed across the lower from cuspid to cuspid. This had been tightened 
every other day until, when I saw the patient, the buccal plate of the alveolar 
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bone had been fractured and the root was protruding through the mucous mem- 
brane. This is undoubtedly tooth movement, but it is not orthodontic tooth move- 
ment. 


Thirty or more years ago Dr. Carl Sandstedt of Copenhagen made one of 
the early and valuable contributions to this study. But the original contribution 
of Dr. Albin Oppenheim in about 1911 seems to me to be still the classic contribu- 
tion upon this subject. I was fortunate in being able to spend a good deal of 
time with Dr. Oppenheim when this work was presented, and he gave me not only 
the set of lantern slides that I shall use but also many microscopic slides of the 
material which I still treasure and study. 

I remember very well what I was told as a dental student. It was very 
simple and very beautiful. The only trouble with it, as I discovered later, was 
that it wasn’t true. I was told that ‘‘in the movement of teeth, osteoclasts de- 
stroyed bone on one side, and osteoblasts built up bone on the other side of the 
root and so the tooth moved through the bone.’’ Unfortunately, essentially the 
same idea is expressed today in recent contributions. You must look farther and 
think longer in order to understand either developmental or orthodontic tooth 
movement. Unfortunately, the great mass of the orthodontic profession has 
never grasped the meaning of Dr. Oppenheim’s work. For that reason I am 
going to try to keep away from confusing and obstructing microscopic details, 
and present the essence of what he discovered, which was new and a great con- 
tribution. 

First notice the conditions around a tooth that has not been subject to any 
artificial force. It is the temporary tooth of a young monkey and probably 
resembles the arrangement of tissues in the human more closely than any other 
experimental animal. Absorption of the root has not yet started, but we must 
remember that the age of the animal and the species has much to do with the 
character of tissue structure and tissue reaction. The tissues around this tooth 
are in the typical condition of those about a young tooth moving rapidly in erup- 
tion and the structural elements are primarily arranged as the result of the 
occlusal stresses to which the tooth is subjected. The labial plate of the alveolar 
process is thinner and more dense than the lingual plate. On both sides at the 
alveolar border there is active bone formation, the fibers of the periodontal mem- 
brane and periosteum being classified with the bone matrix and producing the 
characteristic fiber bone of this position. On the side toward the tooth, the 
bone forming the wall of the alveolus is covered with a thin layer of fiber bone 
furnishing the attachment of the principal fibers of the periodontal membrane. 
The labial and lingual surfaces are covered with the periosteum showing the two 
layers distinctly, but with little or no attachment. The subperiosteal bone shows 
no embedded fibers. In the occlusal portion of the labial surface the bone is 
thicker and less dense with more and larger medullary spaces. This is a char- 
acteristic of the species and is probably a response to the greater labial lingual 
strain to which the teeth are subjected in function. The thinness and density 
of the labial plate of the alveolar process in the middle third of the root are 
commonly found in man and in some other animals. To such a tooth Dr. Oppen- 
heim applied light labial force by means of a simple ligature and a labial arch. 
He found that tissue reactions begin at the occlusal border of the alveolar 
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process and extend apically with the advance of time. On the labial side, the 
site of pressure, we find that about the occlusal third of the alveolar process has 
been entirely reorganized. The original tissue arrangement has been lost and 
has been converted into the tissue arrangement characteristic of a bone subjected 
to a force in one direction. As I pointed out to Dr. Oppenheim in 1911, this is 
exactly the arrangement of tissue often found in a erypt wall growing rapidly 
in a given direction under the influence of the increasing size of the tooth germ 
within it. In the area in which reorganization of bone has occurred, the 
periodontal membrane is just about its normal thickness and the thickness of the 
alveolar plate of bone is actually greater than it was in the original condition. 
In the reconstructed area the bone is made up of delicate spicules almost entirely 
covered by active osteoblasts and arranged in the direction of the foree. Very 
few osteoclasts are found. 

Apically beyond the point where the bone of the alveolar process has been 
reconstructed, the thickness of periodontal membrane is reduced about one-third 
as a result of the force applied to the tooth. In the area in which the bone is 
undergoing, reconstruction the greatest number of osteoclasts are found. Review- 
ing these conditions it is noticed that the process is in no way the removal of 
bone by osteoclasts on the periodontal side and the building of bone by osteoblasts 
upon the periosteum side of the alveolar process. It is rather the reconstruction 
of the bone from a condition in which tissue structure is determined chiefly by 
the occlusal stresses to which the tooth is subjected to the condition of a bone 
growing rapidly in a direction determined by a constantly directed foree. Upon 
the lingual side, the side of pull, it can be seen again that transformation began 
at the alveolar border and has progressed toward the apex of the root. The thick- 
ness of the periodontal membrane is a little greater, and the bone has grown out 
in long fingerlike processes or spicules, again arranged in the direction of the 
force. As in all actively growing or changing bone, some osteoclasts are found, 
but they are chiefly in the medullary spaces. In lingual movement, when the 
lingual side becomes the side of pressure, because of the greater thickness of bone 
on this side and the greater amount of cancellous bone very interesting conditions 
are noted, strikingly like those occurring in the cancellous bone outside of the 
erypt wall of a developing tooth germ. Again the bone is transformed into 
spicules lying in the direction of the force, but this is accomplished by absorp- 
tions occurring in the medullary spaces so that the eribriform plate which forms 
the lining of the alveolus has been cut into pieces which are moved through the 
cancellous bone surrounding it. 

The demonstration of these conditions in the bone of the alveolar process 
surrounding a tooth subjected to orthodontic movement is especially interesting 
because the same characteristics are found under the influence of growth and 
development in purely physiologic conditions. This work of Dr. Oppenheim 
showed that under the influence of properly adjusted artificial forces, the bone 
of the alveolar process which was arranged in response to the stimuli of occlusal 
forces was reorganized into the condition of a rapidly growing bone responding 
to a force in a single direction. It seems axiomatic to assume that these reac- 
tions would be modified by species of animals, age, biologie vigor, nutrition, and 
disease, that the same mechanical force will not produce the same reaction in all 
tissues or all individuals, and most important of all, that mechanical forces 
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applied to the teeth are not used to produce mechanical movement but are used 
as biologie stimuli to set up vital reaction in the tissues, that the vital activities 
continue after the impetus has been exhausted, and most important of all, with- 
out any artificial force the teeth are moving through three dimensions of space 
by tissue reaction produced by functional and developmental stimuli. This is 


the salvation of the orthodontist. 

A recurring argument in connection with tissue changes relating to tooth 
movement has been the question whether the tooth acted as a lever of the first or 
the second order. This controversy has never especially interested me, for ever 
since Dr. Oppenheim’s presentation in 1911, I could see that it might act either 
way, and that the way was determined by amount of force, the time, and tissue 
reaction. J still believe that in the proper application of a simple force to the 
crown of a tooth, there should be no reaction at the apex in a direction opposite 
to the direction of the force. When this occurs, it is the result of excessive force 
or insufficient time for tissue reorganization. When appliances are placed, the 
lightest of forces should be used and no readjustments should be made until 
ample time has been allowed for tissue reorganization. This must be most care- 
fully considered in the use of stainless steel arches. 

Finally we are led to a statement of a philosophy of orthodontic treatment. 
Orthodontia may be defined as the study of the development of the human den- 
ture and the art of correcting its defects and deformities. The oft discussed 
question, ‘‘What is the proper time for orthodontic treatment ?’’ therefore, may 
be answered as follows: Whenever a condition appears which makes the work- 
ing of the normal developmental mechanism impossible or improbable. As soon 
as this condition has been eliminated, all appliances should be removed in order 
to determine whether the normal mechanism will now work or not. In this 
method of thinking it must be remembered that there are at least three factors 
in the working of the normal mechanism. First, normal mechanics or cusp rela- 
tions, second, normal functional forces, and third, normal biologie vitality of the 
tissues. For many years I have accepted cases for treatment on the basis that 
they were to be under my eare and responsibility during the entire period of the 
development of the denture, that during this period I would use mechanical 
appliances as little as possible in order to produce as nearly a perfect denture as 
I could. After thirty years of experience, I am satisfied that given reasonable 
biologie vigor of tissues, normal nutrition, and patient cooperation, a very nearly 
perfect human denture can be produced with approximately ideal cusp relation. 
I do not believe that the potentialities of the individual can be altered or his 
individual type changed. I do believe that the more perfect the attainment of 
his potentialities and consequently his type, the more harmonious and pleasing 
will be the result. I cannot imagine the attempt to foree all faces into con- 
formity to a single type. If orthodontics consisted only of the mechanical move- 
ment of teeth, it would be a trade and not a profession and should be executed by 
technicians who could be trained in a short period of time. 

The program that I have outlined is not the easy one nor the money-making 
one, but it is the interesting and fascinating one. In it every patient becomes a 
research problem, in which every item of his personality is involved. The friend- 
ships that it develops are among the greatest joys of life. While not financially 
compensating, its other compensations are great, and I recommend it to you, 


REVIEWING THE PROBLEM OF RETENTION 
Wavpron, D.D.S., F.A.C.D., Newark, N. J. 


F THERE is one phase of orthodontics that is indispensable to the success of 

the orthodontic problem, it is the functional retention of treated cases. It 
avails us but little, if we secure for our patients only a temporary creation of 
an ideal occlusion, later to be followed by a gradual return toward the former 
malposition of the teeth, the malrelation of the arches, and the attendant facial 
disharmonies, which are ofttimes associated with malposition of the teeth 
and jaws. 

The successful retention of an orthodontic case presupposes a correct 
treatment, or that which is generally accepted as normal occlusion, and accord- 
ing to Pullen, ‘‘Is a condition of perfect relationship existing between the nor- 
mally formed and arranged teeth of normally developed dental arches when 
in antagonism, the mandible being in its farthest posterior position, and in 
exact median register with the maxilla, and both in normal relationship to 
contigious tissue.’’ 

This ideal occlusion just described is seldom found in any type or race, but 
in many cases it varies but little from that which we are capable of producing 
for many of our patients. 

Therefore, we should strive to attain it as far as possible, for only then 
ean we hope to establish the most perfect condition of occlusion, that the nature 
of the tissues and the functional activity of the organism as a whole will permit. 
This is called by A. LeRoy Johnson ‘‘the individual normal occlusion’’ and is 
the result of a complex of physiologic processes, and may be considered as that 
condition of occlusal relationship that is most effective in stabilizing the integrity 
of the dental arches while permitting their maximum functional activity. 

In order to maintain this condition of occlusal relationship that is most 
effective in the stabilization of arch integrity, all teeth must be in their correct 
position in the line of occlusion, in true axial position, and in correct mesio- 
distal relationship with skull anatomy. 

Dr. Angle defines the line of occlusion as ‘‘that line with which in form 
and position, according to type, the teeth must be in harmony, if in normal 
occlusion.’’ While this definition is undoubtedly true, yet it seems but a quasi 
truth, for it lacks a more lucid interpretation, with a more positive geographic 
location. It infers correct mesiodistal relationship but is not specific in this 
respect, and here is where much of our retention troubles begin. In plain 
words, by not placing the dentures in their correct anteroposterior position 
in relation to skull anatomy. 

For several years your essayist, like many others, has been of the opinion 
that a large percentage of so-called Class I cases of malocclusion were incipient 
eases of double protraction, and some were bimaxillary protractions. A double 
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protraction is a superior and inferior alveolar protraction, while a bimaxillary 
protraction is a case where the maxilla and the mandible, along with the 
alveolus and the teeth, are in protraction. The former lend themselves readily 
to treatment; while the latter do not, and sometimes more drastic therapy is 
necessary in order to preserve arch integrity. 

In many of these so-called Class I cases, if the arches are simply expanded, 
leaving the first molars in their original mesiodistal positions, a double pro- 
traction is likely to result from such treatment. The teeth anterior to the 
maxillary first molar will be moved forward in order to accomplish arch align- 
ment, and they will be moved beyond the ability of the cortical plate to re- 
organize, and their roots will be partly denuded of bone. Facial balance will 
be upset, and the patient will then exhibit a very toothy appearance, and the 
teeth will have a most uncertain future, because of the great deficiency of 
bony support. 

I do not wish to leave the impression that all Class I eases when treated as 
described render a protracted result, for by correct diagnosis and eareful case 
analysis one can determine the type of therapy which will bring about the best 
result from an esthetic, and a utilitarian, or functional, point of view. 

However, your essayist is of the opinion that this cannot always be achieved 
by the mere observation of the occlusal cusp relations of maxillary and mandibu- 
lar first molars, or the position of the denture in relation to the orbital plane. 
These and many other diagnostic adjuncts such as gnathostatic models, photo- 
static pictures, lateral cephalometric roentgenograms, diagnosis from measure- 


ments taken with a head spanner, as advocated by Hellman and Todd, and the 
use of the key ridge, first brought to our attention in 1923 by Atkinson, and later 
the use of the mandibular incisal ridge, recently advocated by Tweed, are all 
useful instruments in our diagnostic armamentarium. We will, I think, have to 
depend still upon these diagnostic aids for the want of a more stable landmark, 
which will I fear never materialize, because of the constant variation in all forms 
of life regardless of type or race. 


Many of our failures of retention in Class II, Division 1, Angle cases come 
from not placing our dentures in proper me. odistal relation to skull anatomy. 
Oftentimes we bring the mandible forward, dragging the mandibular incisors off 
the ridge, when we should have moved the maxillary denture distally, at the 
same time preserving the integrity of the mandibular denture, by the best means 
at our command. The same holds true for some so-called Class II, Division 2 
eases. Many of these are neutroclusion cases, as shown in Figs. 1 and 2, where 
the buccal segments of the maxillary dentures have drifted forward and are not 
in correct relation to skull anatomy. Sometimes our dual bite cases are the result 
of erroneous treatment, caused by bringing the mandible so far forward that it 
is beyond the ability of the pterygoid muscles to sustain the mandible constantly 
in the new position, hence the vascillating dual bite. 

The necessity for normal contact of the teeth is of great importance for the 
successful maintenance of occlusion. 

The buccinator draws the angle of the mouth laterally, pressing the lips 
and cheeks against the teeth. 
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Fig. 3 is a graphic illustration by Dr. Rohde of the action of the buecinator 
with its various attachments which appear to stretch around the denture in order 
to preserve its integrity from a buceal and labial aspect, thereby preserving con- 
tact point or contact surface relation, and seem to aid in maintaining mesiodistal 
relationship between adjacent teeth. 


Fig. 1.—(From Lischer: Int. J. Orthodontics, 1921.) 


Fig. 2.—(From Lischer: Int. J. Orthodontics, 1921.) 
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Fig. 3.—(From Rohde: Am. J. Orthodontics and Oral Surg., 1940.) 


Fig. 4 shows the tendency to migration of the various teeth in the denture. 
The molars have a tendency toward drifting forward, while the premolars, 
canines, and incisors migrate in a distal direction. 
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Fig. 5 shows a denture with a bimaxillary protraction. Note the position 
of the mesiobuceal root of the maxillary first molar in its relation to the key 
ridge. You will also note the second maxillary premolar has been extracted and 
the direction of migration of all the teeth anterior to the molars are distal, since 
the extraction has robbed the denture of its continuity of contact with adjacent 
teeth. 

Fig. 6 seems to indicate that in order to have a total maxillary or bimaxil- 
lary drift or migration we must have all teeth in contact. 


Fig. 4.—Waldron. Fig. 5.—(From Atkinson.) 


Fig. 6.—(From Atkinson.) 


Fig. 7 also by Rohde shows the resultant of forces to be in a forward 
direction when all teeth are in contact, and if it were not for the action of the 
bueeinator and the orbicularis oris muscles the migration would be even greater. 

Fig. 8 shows the direction of force to be forward on a second premolar, 
caused undoubtedly by the forward thrust of the molar. Note the contact 
points have failed to meet and the second premolar is inclined to elongate, 
while the first premolar is inclined to be depressed. 
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In Fig. 9 you will notice the direction of drift of the second premolar as 
indicated by the horizontal arrow. You will see the contact points have failed 
to meet, and the second premolar is deflected buceally, while the first premolar 
is deflected lingually, as is generally the case when rotations are caused in 
this manner. 
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Fig. 7.—(From Rohde: Am. J. Orthodontics and Oral Surg., 1940.) 
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Fig. 8.—(From Rohde: Am. J. Orthodontics and Oral Surg., 1940.) 
Fig. 9.—(From Rohde: Am. J. Orthodontics and Oral Surg., 1940.) 


AXIAL INCLINATION 


Fig. 10.—(From Rohde: Am. J. Orthodontics and Oral Surg., 1940.) 


In Fig. 10 you will observe rotations and axial inclinations, as well as 
supra- and infraversions of the teeth in a malocclusion. You will note that the 
contact points have slipped, thereby causing not only rotations, depressions, 


y 
NN 
| 


RETENTION 775 


and elevations, but faulty axial inclinations and a departure from what we 
may consider as the curve of Spee, or its normal variations. 


I have shown you some evidence that when molar teeth are moved distally, 
thus eliminating the forward thrust of the molars, that the premolars, canines, 
and incisors have a tendency to move distally to a marked degree because 
of the action of certain muscles of the platysma group; namely orbicularis oris, 
buecinator, risorious and the superior pharyngeal constrictor. 


In addition to the action of this group of muscles, the backward move- 
ment of these teeth is further enhanced by the transseptal fibers which are 
located in the interdental space in the region of cemento-enamel junction, and 
which will be seen in the following slides. 

Fig. 11 shows the transseptal fibers between the maxillary central and lateral 
incisors of a boy 14 years of age. 

Fig. 12 shows the transseptal fibers between the mandibular lateral incisor 
and cuspid of a young adult. 


Fig. 11. 


Fig. 11.—Interproximal space between upper central and lateral incisors of a boy, aged 
14 years. The bottom of the gingival crevice is located on the enamel: the epithelial attach- 
ment ends at the cemento-enamel junction. JP, Tip of interdental papilla. BC, Bottom of the 
gingival crevice. Ca, Calculus in the gingival crevice. HA, epithelial attachment to the enamel. 
£, Enamel. CEJ, Cemento-enamel junction. TS, Transseptal fibers. AB, Alveolar bone. 
(Coolidge: J. A. D. A., from Kronfeld.) 

Fig. 12.—Interproximal space between lower lateral incisor and cuspid in a young adult. 
The bottom of the gingival crevice is located on the enamel, close to the cemento-enamel 
junction; the epithelial attachment extends down upon the cementum. BC, Bottom of the 
gingival crevice. EH, Enamel. CEJ, Cemento-enamel junction. HA, Epithelial attachment to 
the cementum. 7S, Transseptal fibers. AB, Alveolar bone. (From Kronfeld.) 


Fig. 13 shows these fibers between the mandibular first and second bicuspids 
in a boy aged 8. 

These illustrations are taken from the ‘‘ Histology of the Interdental Tis- 
sues’’ by the late Rudolf Kronfeld, who writing of the transseptal fibers said: 


‘These fibers are confined to the area between two adjacent teeth; they run from 
the cementum at the neck of one tooth in a more or less horizontal direction 
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across the crest of the interdental septum to the cementum of the next tooth. 
The arrangement of the transseptal fibers indicates that their function consists 
in maintaining the mesiodistal relationship between neighboring teeth and in 
stabilizing the teeth against separating forces.”’ 

It is the opinion of Oppenheim that when molar teeth are being moved 
distally and large spaces appear between the teeth, anterior to the teeth which 
we are striving to move, then the teeth are being moved too rapidly, and the 
transseptal fibers are being broken. 

This breaking of the fibers interferes with their function of maintaining 
the mesiodistal relationship between neighboring teeth, and we thus lose the 
benefit of the action of the transseptal fibers during the process of retention. 


Fig. 13.—Interproximal space between the lower first and second bicuspids in a boy, aged 
8 years, The teeth have just erupted into the. oral cavity. The epithelial attachment extends 
from the cemento-enamel junction crownward almost to the level of the contact point. JP, Tip 
of interdental papilla. BC, Bottom of the gingival crevice. Cu, Cuticle. HA, Epithelial at- 
tachment to the enamel. 2H, Enamel. D, Dentine. CEJ, Cemento-enamel junction. TS, 
Transseptal fibers. AB, Alveolar bone. (From Kronfeld.) 


David McLean in a paper on ‘‘Physiology of Mastication”’ states, ‘‘ Anal- 
ysis of masticatory function demonstrates several things which may be set 
down as the laws governing the physiology of mastication: 


1. While the so-called balancing contacts of cusps and teeth do 
balance the dentures and the jaws by contacting upon the inactive 
side of the mouth, they perform a far more important function on the 
active side, upon which the bolus is being chewed; they are active 
shearing contacts on the working side of the jaw. 

2. When such contacts are present, in so-called balanced oceclu- 
sion, the jaw functions by swinging through centric relationship and 
on over to the opposite terminal lateral position. This normal swing 
of the jaw utilizes the entire occlusal surface of upper molars, Fig. 14. 

3. Cuspal antagonism, and particularly the interference of exces- 
sively long anterior teeth and cuspids, unbalances the occlusion so 
that there is no contact between the upper lingual cusps and the lower 
buceal cusps. The entire rhythm of jaw movement then changes. The 
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jaw swings to centric relationship only, and then swings open to com- 
mence another crushing and shearing stroke. 

4. With increased cuspal interference, the jaw swing or stroke 
becomes more vertical and shorter. In extreme cases it becomes merely 
a chop stroke. When closed in centric relationship, this condition con- 
stitutes the so-called ‘‘locked bite.’’ Lateral and protrusive movement 
is then impossible and the jaw must open directly downward.’’ 


These observations should prove all orthodontic treatment should be based 
upon true centric denture and jaw relationship, and the occlusion should be 
bilaterally balanced if functional retention is to be realized and maintained. 

3one is the most highly specialized of the connective tissue group of strue- 
tures. From the standpoint of physiology bone is secondary to muscle because 
the latter is physiologically dominant in adaptation. 

The theory of bone formation upon which orthodontic methods have been 
based is Wolff’s Law. This has been questioned by several investigators. 
Sufficient to say that there is undoubtedly a correlation between the functional 
and internal architecture of bone. 

Bardeen states that, ‘‘The form of the individual bone depends partly 
upon heredity and partly upon mechanical and chemical influence to which it 
is subject during growth.”’ 


Fig. 14. 


Such a concept of the development of bone is very different from that 
expressed in the orthodontic creed which says, ‘‘Bone grows as a result of 
mechanical stimuli.’? That bone gowth can be brought about by stimulation 
of an orthodontic appliance is unfortunately still believed by many; that the 
form of alveolar bone may be modified, or that the removal of mechanical 
inhibitions may release dormant potentialities of bone growth is admitted, but 
that bone is grown through mechanical stimulation beyond the developmental 
possibilities of the germ plasma is untenable. 

In a communication received by your essayist from Dr. Oppenheim, in 
November, 1941, he states, ‘‘On tissue changes during retention in humans, 
nothing has been published up to the present. The only existing publication 
in this regard pertains to experiments upon monkeys which you will find in, 
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‘The Crisis of Orthodontia,’ AMERICAN JOURNAL OF ORTHODONTICS, 1934, page 
542, but it may be assumed that similar conditions happen in man.”’ 

In that article Oppenheim describes some of his histologic experimental 
studies on monkeys relative to the subject of retention. He showed that dur- 
ing active treatment the bone is widened, and new bone is formed, with the 
trabeculae being arranged parallel to the direction of the applied force. 

In other experiments pertaining to retention, Oppenheim says, ‘‘ The treat- 
ment was carried out with the Angle arch wire and ligatures, using gentle 
intermittent force which was renewed every fifth day. After forty days, that 
is, after the force had been renewed seven times, the experiment was discon- 
tinued. Two of the moved teeth were retained by means of a band and two 
spurs resting against neighboring teeth; two were left without retention so 
that they returned within a few days to their original position and were sub- 
ject to full function. The animals were killed after three and six months, 
respectively.’’ From the above quotation you will note that in one case the 
moved teeth were rigidly retained for three months; one case was rigidly re- 
tained for six months; one was left without retention, allowing it to function 
freely for three months, and the fourth was left to function without retention 
for six months. 

The animals were killed and sections were made of the moved teeth and 
their surrounding tissues. These experiments showed that upon the removal 
of the pressure there was a gradual transformation and narrowing of the new 
bone simulating normal alveolar bone. In this new bone a normal lamellous 
structure is developing, and the trabeculae are arranging themselves parallel 
to the long axis of the tooth. In the teeth that were rigidly retained this bone 
transformation progressed at a much slower rate than in the case in which the 
teeth were not retained. In the latter case they were receiving a greater stim- 
ulation from the influence of function. 

These experiments also showed that six months’ time was not sufficient for 
the bone to return to normal. These experiments, of course, were made on 
animals, but from Oppenheim’s quotation, it may be assumed that similar con- 
ditions happen in man. 

These experiments seem to prove that a removable retainer which allows 
a maximum of freedom to the denture, allowing it to function as much as is 
possible while under retentive restraint, is by far the best form of retention 
at our command. 

It also suggests that we should overtreat our cases in order to allow for 
the gradual transformation and narrowing of the new bone which is changing 
its structural form during the period of retention. 

Oppenheim further states, ‘‘Based on the healing processes of the cemen- 
tum resorptions, we cannot from the histological specimens draw binding con- 
clusions as to the time of healing, because of the divergent findings. As dis- 
cussed in extenso in the ‘Crisis of Orthodontia,’ the question of the retention 
time remains further an empiric question. It is impossible to fix a certain time 
of retention, even for cases of the same appearance, of the same age and sex, 
and the same diagnostic classification (quite apart from constitutional mo- 
ments), for the reason first of all, that we can never know how great are the 
damages that we have caused, and the reparative processes in the periodontium 
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are dependent (with regard to extent and rapidity) solely on the degree of the 
reparative ability of the periodontium.’’ 

There are, however, some men, assuredly in the minority, but nevertheless 
men of thought and accomplishment, who do not favor any form of retaining 
appliance. Among these are Dr. John V. Mershon, who in a recent discussion 
with your essayist, contends, ‘‘That if during orthodontic treatment, an ad- 
justment of the tissues is permitted through functional adaptation, which is 
aided by intervals of rest with the removal of the appliances, no form of 
mechanical retention is required.’’ He also asserts, ‘‘That in this manner 
Nature is permitted to be the controlling factor during treatment, thus greatly 
reducing adaptive changes,’’ which according to Oppenheim, takes place after 
the removal of active appliances. 

He further states, ‘‘You can move teeth to where you think they belong, 
but Nature will move them to where they will best adapt themselves to the 
rest of the organism.”’ 

Hellman’s views upon this subject have been recorded by M. B. Markus 
in a most excellent paper in which he quotes Hellman as follows, ‘‘ Retention 
is not a separate problem in orthodontia, but is the continuance of what we 
are doing during treatment. It is not a definite stage in treatment requiring 
a new technique; therefore, there is no need for a separate machinery to carry 
it through. Retention is but a letting off of what we have been doing during 
treatment. The changes that we do make in our machinery are to ease up on 
the strains and stresses, and to wean the tissues from the effects of our tinker- 
ing, so that any change that is made should be a reduction in the appliance. 
This can be done by changing either the type of appliance, or the amount of 
time wearing it. A complete result must be accomplished before retention is 
applied.’’ 


I sincerely believe in these statements of Mershon and Hellman, but many 
of us use bodily movement appliances with a multiplicity of bands. These 
applianees do not lend themselves readily to such periods of rest, as advocated 
by these gentlemen; hence we are forced to use some form of retention, which 
will permit of speedier bone transformation than is accomplished with more 
rigid appliances. Hellman’s point of view is worthy of our consideration ; 
that is, changing the type of appliance, also the amount of time of wearing it. 


An orthodontic retainer is a mechanical device designed to offer passive 
or active antagonistic resistance to individual teeth, as well as to the dental 
arches in toto, in order to maintain the teeth in their correct functioning posi- 
tion in the line of occlusion, until bone regeneration is re-established, and a 
normally functioning muscular balance has been completely established and 
maintained in accordance with the phenomena of growth and development. 

This definition therefore denies the existence of such a condition as perma- 
nent retention, for growth and development take place until the adult denture 
is completed, and ever after its completion changes are taking place in ac- 
cordance to Nature’s plan, which is ever present during the lifetime of the 
individual. 

Therefore, for this and other reasons already stated, removable retainers 
which permit of the function of the masticatory apparatus as a whole are the 
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only type of retention worthy of our consideration. This, therefore, excludes any 
type of fixed retention, which ean inhibit growth, function, and development. 

A most efficient type of appliance that answers the post-treatment requi- 
sites, allowing great functional possibilities, yet offering antagonistic resistance 
only in the direction of its tendencies, is the original lingual arch appliance, 
without auxiliary springs, as first introduced by Mershon. This mechanism 
can be used as a secondary or post-treatment appliance, to be worn while bone 
transformation is taking place, possibly for six months to a year, as necessity 
demands. By adapting a labial arch wire that will come in contact with the 
buccal and labial surfaces of the teeth, stops may be soldered to the arch wire 
in the region just anterior to the mesial end of the buceal tubes, and hooks for 
intramaxillary elastics are soldered in the region of the first premolar. By 
employing the use of the lightest elastic bands, to be used only when discretion 
deems it necessary and requisite, the anterior teeth will be prevented from 
drifting forward, and the stops on the arch wire will only allow the arch -yire 
to go back far enough to maintain normal approximal contact of all teeth. 

By periodic removal and insertion of these appliances, periods of rest and 
antagonistic resistance will be instituted, which will permit of speedier bone 
transformation due to the stimulation caused by the influence of greater fune- 
tional freedom. 

Later this appliance may be superseded by a removable appliance of the 
Hawley type, with variations to meet the requirements of the case at hand. 

This form of retention is suited for neutroclusion cases, where tooth posi- 
tion and arch form are to be maintained, and is illustrated in Figs. 15, 16, 17, 


and 18. 


There are, however, certain types of neutroclusion cases, such as maxillary 
and bimaxillary protractions, which require such retention as will prevent the 
dentures from again assuming their original protracted position, and this is 
where active retention must be instituted. Such an appliance can be used in 
active or secondary orthodontic treatment. 

Fig. 19 shows a palatal view of this appliance. It is composed of a lingual 
arch wire on both the mandibular and maxillary denture; also in the latter is 
a labial arch wire with two wings for the reception of elastics to be used for 
occipital or cervical anchorage. 

On the mandibular denture is a labial arch wire, with hooks for the recep- 
tion of intermaxillary elastics, similar to those worn in treating mesioclusion 


cases. 
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Fig. 20 shows a lateral view of the ensemble. 

Fig. 21 shows a full face view of patient wearing a headcap for occipital 
or cervical anchorage to be used with this appliance. 

Fig. 22 shows a side view of the same. This appliance is worn only dur- 
ing sleeping hours, and sometimes worn only once in two weeks as necessity 
demands. 


Fig. 20. 


Fig. 23 shows the denture during the day with the headcap and labial 
arches removed, leaving only the lingual arches in position to preserve arch 
form. 

Fig. 24 shows a side view of the linguolabial appliance used in secondary 
treatment of distoclusion cases complicated by labioversion of maxillary in- 
cisors, also known as Class II, Division 1, Angle. 


Fig. 17 Fig. 1 
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Fig. 25 shows a palatal view of the same. 

Fig. 26 shows facial view of modified Hawley retainer to be used with 
intermaxillary elastics as occasion may require. 

Fig. 27 shows palatal view of Fig. 26. You will note bands upon mandibu- 
lar cuspids. These bands have a spur attached to the lingual surface of the 
bands upon which the lingual arch rests; in this manner the mandibular canines 
are prevented from elevating into supraversion, thus interfering with the 
lateral excursions of the mandible, and interfering with balanced occlusion. 
Also note the hooks on the mandibular molars, to be used for attachment of 
intermaxillary elastics. 


Fig. 28 shows side view of this retainer. Note clasp with hook attachment 
in first premolar region, for the attachment of intermaxillary elastics. 
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In many cases of Angle Class II, Division 2, the buccal segments of the 
maxillary denture have drifted forward, necessitating the distal movement of 
the buccal segments. In some of these cases the mandibular denture is in 
normal mesiodistal relation to skull anatomy, and in such a case intermaxillary 
elastics are contraindicated. But active retention is sometimes necessary in the 
maxillary arch, to prevent the forward drift of the buccal segments. Such an 
appliance can be seen in the following slides. 

Fig. 29 shows palatal view. 

Fig. 30 shows a side view. 

Later when bone transformation is almost completed, a modified Hawley 
retainer can be used, to supersede the linguolabial appliance. 

Fig. 31 shows a palatal view. You will note there is a small bite plane 
lingual to the canine in the maxillary denture; also a retaining clasp between 
the lateral incisor and the canine. This combination prevents the maxillary 
and mandibular canines from erupting into a position of supraversion, which 
might interfere with the lateral excursions of the mandible, thus upsetting a 
balanced occlusion. You will also note a band and spur upon the second man- 
dibular premolar which engages a slot in the Hawley retainer. This is an 
excellent method for retaining rotated mandibular premolars. The slot is 
bounded by two metal spurs, which are soldered to the reenforcing bar, which 
is imbedded into the acrylic portion. This prevents the slot from becoming 
larger due to wear, by the removal and insertion of the appliance. 

Fig. 32 shows a facial view of this retainer. 


Fig. 33 shows a lateral view of this retainer. You will note the band on 
the second premolar for the reception of the clasp. 

This type of clasp with small ball-like extension fulfills every requisite for 
holding the denture in position, and also facilitates its ease of removal. 

Mesioclusion or Class III cases seem to require less retention than any 
other form of malocclusion, unless it is a ease where pathologic anatomy is 
involved. Usually these so-called Class III cases can be retained by a simple 
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form of retention, as in Fig. 34, which shows a lingual arch wire on both the 
mandibular and maxillary dentures, plus a labial arch wire on the mandibular 
arch. 
Fig. 35 shows a side view of this apparatus, with intermaxillary elastics. 
Where the normal overbite is established by correct treatment, the over- 
bite seems to be all the retention necessary in most cases. This statement, how- 
ever, does not apply to these cases exhibiting acromegaloid manifestations or 


to those cases of known pathologie origin. 

Where individual teeth have been moved from one position to another of 
close proximity, or in cases where rotations only were involved; a band with 
a spur or spurs may be used to fulfill all requirements of retention adequately, 


as shown in Fig. 36. 


Inasmuch as rigid retention does not permit of bone reconstruction so 
readily as does some other type of appliance, this form of retention should be 
avoided whenever possible. It will, however, antagonize only in the direction 
of its tendencies ; that is, it will prevent the moved tooth from returning to its 
former position, but it will also delay bone transformation. 

The late T. Wingate Todd on March 15, 1937, in a lecture before the 
Eastern Society of the Graduates of the Angle School of Orthodontia said, 
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‘‘The mineralization problem of the orthodontist implies much more than the 
provision of an adequate mineral ration for the child. Stated very baldly it 
means that the orthodontist must be able to rely upon the mineral of the jaws 
securely fixing in their new alignment, the teeth which he has rearranged.’’ 

Fig. 37 is a roentgenogram of a caleaneous of a white male aged 24 years. 
You will note the close striae and dense mineralization. 

Fig. 38 is a roentgenogram of a white male aged 23 years. Note the lack 
of mineralization. 

Continuing Dr. Todd states, ‘‘It is the demineralized bone which so im- 
pedes the work of the orthodontist. There is in the jaw no efficient response 
which the orthodontist can call to his aid in fixing the realignment of the teeth 
brought about by the expenditure of the orthodontist’s time, and the patient’s 
patience. 


Fig. 37.—(From Todd.) Fig. 38.—(From Todd.) 


‘‘The question arises whether a special roentgenogram of the hand is essen- 
tial for a diagnosis of demineralization. It is not essential, but it is helpful. 
The same demineralization can be seen in a radiogram of the jaw, but it is not 
so clearly defined and not so easily identified as in the hand. 

‘‘Fig. 39 is a roentgenogram of the hands of two white females; the one on 
the left aged 13 years, the one on the right 19 years; both at the maturation 
age of 13 years 6 months. Note the washed-out appearance of the earpals and 
the ends of the shafts of the long bones in the one on the right, in contrast to 
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the uniform, gray sheen over the carpals and ends of the shafts of the long 
bones in the one on the left. The figure on the right is an example of pro- 
nounced demineralization. 

‘‘The main cause of demineralization is to be found in unacknowledged 
handicaps to health, which steadily drain the skeletal stores and by some mech- 
anism, as yet unknown to us, prevent the utilization of the mineral in the food. 
Administration of calcium to these people will have no effect whatever on the 
skeletal store. 

‘*The correct therapeusis for a depleted mineral is detection and correction 
of unheeded, unacknowledged deficiencies of diet and health, and not the over- 
loading of the system with calcium given in medicinal form.’’ 

Schour claims, ‘‘ You can neither add to nor remove calcium from a tooth 
after it has once been formed and erupted, but you can add calcium to the 
bony support of the tooth by proper diet and nutrition but not by the admin- 
istration of calcium in medicinal form.”’ 


Fig. 39.—(From Todd.) 


You ean, therefore, see by the authorities just quoted that the roentgen 
ray is of vast help in determining calcium deficiency in our young patients 
for it suggests the aid of the internist or pediatrician and recommends a diet 
capable of restoring an adequate calcium content to the bones of our young 
patients. 

If this is corrected before or during treatment, it remains no longer a dis- 
turbing factor during the retention period. 

Atkinson, Stallard, and others have shown, and careful observation will 
confirm, sleeping on the face, leaning constantly or even periodically on the 
jaws during childhood will derange jaw growth and cause teeth to erupt in 
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malposition and subsequently will exhibit deranged function. Particularly 
common is the excessive vertical overbite of the anterior teeth, which in the 
lateral and protrusive movements of the mandible raise the bite in the rest of 
the denture. Namely, the premolars and molars are kept apart and out of 
occlusion, thus reducing masticatory ability, and throwing an excessive force 
upon the antagonizing teeth. Therefore the deeper the overbite, the more the 
mandibular cuspids are forced into a more lingual and distal position causing 
the anterior teeth in the mandibular arch to assume a more crowded condition. 

Such a habit is shown in Fig. 40 and as a result, in addition to the afore- 
mentioned crowding, causes one side of the palate to become abnormally high 
by the upward and inward pressure on that side of the face, as is shown in 
Fig. 41. As the posterior teeth are depressed by this habit, there is also a 
buecolingual thickening of the supporting tissues as indicated by the arrows. 


Fig. 40.—(From Atkinson.) 


Fig. 41.—Cross-section of orthodontic study model showing one side of palate made ab- 
normally high by upward and inward pressure on that side of face. As the posterior teeth 
are depressed, there is a buccolingual thickening of the supporting tissues. (From Atkinson.) 


The habit of bracing the face between the palms of the hands causes 4 
constriction of the upper and lower arches, with a pronounced overbite, and 
oftentimes inhibits the development of the mandible. 


Fig. 42 shows a relapse of a beautifully treated case caused by this habit. 
Time does not allow me to dwell any longer upon habits as a cause of failure 
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in retention, for they are legion, but I will refer you to the works of Harvey 
Stallard and Spencer Atkinson, if you are interested. 

The value of myofunctional therapy as a great aid in the problem of reten- 
tion cannot be denied. Many cases which exhibited a deep overbite, and a 
crowded condition of the mandibular incisors before treatment, have a tendency 
toward a partial relapse after secondary treatment has been discontinued. 
That is after the discontinuance of a lingual arch wire, and while a removable 
form of retention is being worn only part time. 

A great aid in retention in such cases is the use of the masseter-temporal 
exercises as advocated by Rogers, which briefly stated, consist of contraction 
and relaxation of the masseter-temporal group of muscles, with the mandible 
held in static position. 


After the child has mastered the masseter-temporal exercise, he is then 
instructed to place the tip of the tongue against the mucous membrane directly 
behind the mandibular incisor teeth, and with each contraction of the masseter- 
temporal group of muscles press the tongue strongly against the anterior sec- 
tion and at the same time, by the act of voluntarily widening the tongue, force 
it against the lateral sides of the alveolar process. Rogers says, ‘‘ This exercise 
trains the tongue to remain in its proper position and has a tendency to pre- 
vent the narrowing of the mandibular arch, facilitating the earlier removal of 
retentive appliance.’’ 

There is no doubt other myofunctional exercises are beneficial to the prob- 
lem of retention, as any observer of this form of therapy must admit, but one 
example as stated should suffice to arouse your interest in this form of therapy. 

The influence of erupting or impacted third molars on the occlusion of 
treated cases is of great importance to the orthodontist. 

In 1936 your essayist, at the request of the New York Society of Ortho- 
dontists, wrote to twelve orthodontic practitioners of vast experience and of 
recognized ability asking them to express their opinions, ‘‘On the Influence 
of Erupting or Impacted Third Molars on the Occlusion of Treated Cases:’’ 
Time prohibits any lengthy discussion on this subject, but a summary of the 
opinions in which the majority agreed is as follows: 

1, Erupting or unerupting third molars are often responsible for the dis- 
turbance of occlusion. 
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2. One of the forces which occasionally upsets occlusion is due to partial 
or total impaction of second molars. 

3. Malocelusion is usually the result of a forward displacement of the teeth. 

4. Impacted third molars are due to insufficient backward growth of the 
jaws to accommodate all the tooth material. 

5. The distal movement of teeth other than tipping up to upright axial 
positions is liable to impact third molars. 

6. The theory that the anatomic position of the third molars makes their 
retention necessary, if approximal contact of the teeth anterior to them is to 
be maintained, is found wanting. 

7. Lack of arch growth may be considered as one contributing cause of 
impaction of the teeth, and the mechanical hindrances incidental to eruption 
of impactions are a contributing cause of crowding of the teeth anterior to the 
impactions. 

8. Regular radiographic examinations should be made at least once a year; 
all cases with a tendency to third molar impactions should be radiographed at 
least twice a year, either until they have erupted and are in correct occlusion 
or their removal has been accomplished. 

9. The injudicious removal of third molars may have a deleterious effect 
upon vertical development in cases in which the latter is needed. In such 
eases the removal of third molars is contraindicated until after ample obser- 
vation proves that their further retention is a detrimental influence toward 
promoting the desired occlusion. 

10. Mandibular third molar impactions may for a time be a helpful aid 
in eases of posterior mandibular occlusions, and their retention in such cases 
is advisable, provided they have no injurious effect upon the teeth located 
anterior to them. 

There are many other factors that are essential for the maintenance of 
occlusion, and which have not been discussed in this paper. One is the problem 
of extraction. This has in the past been of such a controversial nature that 
the mention of extraction has raised a vigorous protest from one school of 
thought, and with justification. There are, however, times when extraction is 
justified, but it can only be regarded as making the best of a situation which 
is not wholly normal, and for this reason and this reason only can it be con- 
doned. As proof thereof I refer you to that chapter on ‘‘Extraction in Rela- 
tion to Orthodontic Treatment,’’ written by Harry E. Kelsey, in Practical 
Orthodontics, and to that memorable article by Calvin S. Case, entitled, ‘‘ Prin- 
ciples of Retention in Orthodontia,’’ read before this society in 1920, and pub- 
lished in the INTERNATIONAL JOURNAL OF ORTHODONTIA in November of that year. 

In closing I wish to leave this thought. The ultimate success of retention, 
whether controlled by natural or by mechanical forces, will finally depend up- 
on the establishment of normal function, and this ean only be in accordance 
with Nature’s plans. 
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SOME MODIFICATIONS TO THE LINGUAL ARCH OF MERSHON 
Dr. ARMANDO E. Monti, BuENos AIRES, ARGENTINA 


HOSE of us who have been working for a long time with the Mershon arch 

to correct some individual anomalies of the dental arch, or as a collaborator 
of other types of appliances, have frequently observed the difficulties presented 
in some cases by the Mershon arch. 

It is for this reason that we propose some simple modifications to its system 
of anchorage which have brought us excellent results. These modifications have 
served us especially in cases of inferior or superior retraction of the incisive 
segment and in cases where the arch does not possess a normal development, 
preventing the eruption of any tooth. 

Let us take both cases and see how we have solved them with the modifica- 
tions we propose. 

Fig. 1 shows an anomaly of the superior incisors which are in retraction. 
The occlusion from the cuspids to the molars is normal. The treatment thus 
consists in moving the maxillary incisors labially. To do this the lingual arch of 
Mershon is needed. The common type of this appliance is the one that takes 
the first molars as anchorage. 


Fig. 1. 


The arch wire extends through all the lingual side of the superior arch with 
a frontal spiral spring of Schwarz, double spiral frontal spring (Monti), ete. 
Any other type of spring used will fulfill its action efficiently, as far as it is 
regulated at normal intervals. 


Assistant Professor of Orthodontia, University of Buenos Aires, Rep. Argentina. 
Read before the American Association of Orthodontists and the Inter-American Ortho- 
dontic Congress, New Orleans, La., 1942. 
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In spite of it there exists a real difficulty to make the path of the incisors 
from lingual to labial, and this is not due to the springs, but to the lingual 
arch itself. What is this difficulty? The frontal spring represents a constant 
and intense force in order to accomplish the articular path, especially if there 
is no opening of the bite which we try to avoid in most cases because it is danger- 
ous and unnecessary. By this means the lingual arch is separated from the 
gums establishing a displacement that is uncomfortable to the patient, favors 
breakage, and prevents the real action of the frontal spring. Naturally this 
difficulty could be overcome in part by ligatures from the premolars to the arch, 
but they still have some disadvantages. 


Fig. 3. 


If the lingual arch can be maintained with comfort in a determined place, 
not only is it comfortable, but it is safer and allows the spring to be subjected 
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to force at the will of the operator; therefore it may be adjusted efficiently. 
It is because of this that we believe that the addition of the double anchorage in 
the first premolar region is easy to make and gives absolute assurance of the 
efficiency of the treatment. Fig. 2 clarifies this thought, and Fig. 3 shows the 
lingual arch with the additional anchorage of the premolars, and its frontal 
spring correctly adapted to the neck of the incisors. 

Another interesting case that has rendered us real success is the one shown 
in Fig. 4. Here the superior arch presents the absence of the second premolars, 
the eruption of which could not be possible, and if it were possible to bring 
about their eruption, it would be lingually. In B of the same figure we observe 
the articulation of both arches and see that it is normal from the first premolars 
up to the incisors. 


Fig. 5. 


It is very difficult to attain the advance of the first molars with the lingual 
arch of Mershon if the anchorages are not added from the first premolars and 
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the appliance prepared with separators in between the anchorages of the pre- 
molars and molars, Fig. 5. This is due to the establishment of an anterior an- 
chorage. Firm and stable from the first premolar of one side to the respective 
premolars of the other side, since the arch extends firmly in the necks of the 
euspids and incisors, this stability would not be possible without the added 
anchorages to the premolars. 

The periodic opening of the loops in the arch exercises the same and opposite 
action on the premolars and molars. That of the premolars is re-enforced by all 
of the anterior segment, thus surpassing that of the first molars, bringing about 
a distal displacement. Of course, the half round arch wires should be gradually 
modified in order that their introduction in the tubes will be smooth and normal, 
at the same time that the loops will start opening. 

In this fashion we obtain the space necessary to allow the eruption of the 
second premolars, realizing a true prophylaxis of a bad occlusion. 
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The Grid for Evaluating Physical Fitness (Wetzel). Application to Children 
With Abnormal Bodily Dimensions: By Hilde Bruch, J. A. M. A. 118: 
1289-1293, April, 1942. 


In a recent publication Wetzel described a new method for evaluating 
physical fitness which permits the estimate of different aspects of the physical 
progress of a child from infancy to maturity. The assessment is based on the 
use of a grid and demands only three simple routine measurements, namely 
height, weight, and age. Wetzel enumerates eight different items which may be 
determined from the grid: physique (body build), developmental level, nutri- 
tional grade, physical status, relative advancement or retardation, maturation, 
basal heat production and daily caloric intake. 

The present report is intended to illustrate the application of the grid 
chiefly in obese children. Cases of pronounced undernutrition and of retarda- 
tion or acceleration of statural growth are included for contrast. The value 
of the method for recognition of abnormal physical status and for evaluation 
of therapeutic results could be confirmed. However, some limitations of the 
method, which were not clarified in the original report, have been observed. 

The construction of the grid permits the recording of height and weight by 
a single point. The area of normal progress is divided into several channels. 
If subsequent measurements follow the course of one of the established channels, 
it may be concluded that the child is healthy and is progressing normally. A 
slope of the line smaller than the slope of the grid indicates satisfactory progress 
and improvement of the condition. A parallel curve of the line or a slope 
larger than that of the grid is an index that the condition is stationary or is be- 
coming worse. The grid thus offers a convenient guide for the evaluation and 
adjustment of treatment in children with abnormal nutrition. 

The values for ‘‘developmental age’’ calculated according to the grid are 
not in proportion with the actual biologic development of the obese child. The 
discrepancy is the more pronounced the higher the percentage of overweight. 

The grid for evaluating physical fitness (Wetzel) was applied to 52 chil- 
dren with abnormal bodily dimensions. The usefulness of the new method for 
the graphic recording and early recognition of abnormal changes in the height- 
weight relationship could be confirmed. The grid appears to be of value for 
the appraisal of therapeutic results. The relative advancement or retardation 
of statural growth (‘‘height age’’) can be readily assessed with the aid of the 
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auxodromes. The deviation of the ‘‘developmental age’’ could be directly re- 
lated to the abnormal physical dimension. 

It was considered necessary to point out the limitations of the new method 
in order to bring into clearer relief the true usefulness of the method. It is to 
be expected that the application of the grid in public health work, school exam- 
inations, and so on will render valuable service in screening out children with 
abnormal body proportions and disturbances in developmental progress. For 
the diagnosis, however, of the underlying disturbance in such children, and for 
the prediction of future development and maturity, the assessment of ‘‘develop- 
mental age’’ and also of basal metabolism additional information is required. 


Hereditary Ectodermal Dysplasia of the Anhydrotic Type. A report of two 
cases: By Harold Stadler, M.D., and Clarence Harlow Blackstone, D.D.S., 


J. Pediatrics 21: 229-237, August, 1942. 


Hereditary ectodermal dysplasia of the anhydrotice type is characterized 
mainly by the absence of the sweat and pilosebaceous glands, dental dysplasia, 
depressed nasal bridge, atrophic rhinitis, prominent supraorbital ridges, and 
thick, protrusive lips. The skin has been described as thin, glassy, smooth, 
and dry, with papular lesions; also these individuals show a marked intoler- 
ance to heat. 

A report is made of two children who have hereditary ectodermal dysplasia 
of the anhydrotic type and of a third child who shows only anodontia and 
alopecia of this syndrome. The three children are closely related. The two 
children with the complete syndrome are first cousins; the child with the 
partial syndrome is a sister of one of the two children with the complete 
syndrome. Siblings of the two mothers are affected ; however, the two mothers 
are normal. It is probable that the disease was transmitted through a maternal 
carrier state. 

In Case 1 deseribed by the authors physical examination showed the 
nutritional state to be good. The skin was peculiarly white and the hair was 
scanty. The frontal bosses were prominent and the nasal bridges depressed. 
While the patient cried a great deal, tears were absent. The nasal mucous 
membrane was dry and crusted. The lips were thick and protrusive and the 
buecal mucous membrane was dry. Eight teeth were present, four deciduous 
molars, and four deciduous incisors; only two teeth, deciduous molars, were 
present in the lower arch. All teeth showed coronal constriction toward the 
morsal surfaces. Tonsillar hypertrophy was of moderate degree. 

When this patient was aged 11 years, the frontal bones were prominent, 
and the nasal bridge depressed. The lips were thick and protrusive. The 
mucous membranes of the mouth and nose were dry, and moderate nasal crust- 
ing was present. 

Fourteen teeth were present, eight in the maxillary arch and six in the 
mandibular arch. All the teeth were conical in shape. Roentgenograms re- 
vealed one mandibular molar and two mandibular incisors that were forming 
but were as yet unerupted, making a total of seventeen teeth. Moderate ton- 
sillar hypertrophy was noted as well as a mild degree of cervical lymphade- 
hopathy. 
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A second patient (Case 2) is described by the authors in whom the dental 
examination revealed only six teeth to be present at age 3 years, two deciduous 
molars and one deciduous incisor in the maxillary arch, and two deciduous 
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Fig. 1.—Dental roentgenograms of Case 1, showing dental dystrophy. 
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molars and one deciduous incisor in the mandibular arch. Roentgenologic 
examination of the jaws showed the first permanent molars to be unerupted 
and of abnormal shape; that is, constricted toward the morsal surface. The 
incisors also were conical in contour. The dental deformity was similar to that 
seen frequently in syphilitic dental dystrophy. 

A third patient (Case 3) was examined at age 11 years. Her height was 59.7 
inches, her weight was 81 pounds, and her temperature was 99° F. The hair was 
scanty and in evidence only on the head. Moisture was present on the face, 
in the axilla, and in the inguinal areas. The patient was emotionally upset at 
the time of examination and tears were present. The frontal bone prominence, 
saddle nose deformity, and atrophic rhinitis were absent. 


Fig. 2.—The primary teeth of Case 2 when she was 3 years of age. Note the constriction 
toward the morsal surfaces. 


Fig. 3.—Roentgenograms of the right and left mandibular areas, respectively, of Case 2. The 
unerupted first permanent molars resemble “mulberry” molars of congenital syphilis. 


There were nine permanent teeth and one deciduous tooth in the man- 
dibular arch and thirteen permanent teeth in the maxillary areh. The patient 
denied having had teeth extracted. Dental roentgenograms revealed that all 
the teeth which this girl possessed, except the third molars in both the man- 
dibular and maxillary arches, had erupted. The total number of missing 
permanent teeth was seven. The severe degree of denta] dystrophy was not 
evidenced in this patient. However, the anterior teeth, both maxillary and 
mandibular, were not of normal contour. 

From the comparison of degree of anodontia shown by the three patients, 
pouching of the lips being present in all, it is apparent that lack of teeth alone 
is not responsible for lip protrusion, 
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The characteristic of inheritance of hereditary ectodermal dysplasia of the 
anhydrotie type is predominantly but not strictly sex-linked since it does occur 
in the female. Whether the incidence is dominant or recessive in type cannot 


Note right cuspid area of the mandible and lateral incisor areas of the maxilla and that 


teeth are missing in anterior region of mandible. 


Fig. 4.—Dental roentgenograms of Case 3. 
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be definitely stated, but it would appear that in the family reported here the 
occurrence was irregularly dominant. 


Fig. 5.—The anterior teeth of Case 3. Note the conical contour, 


Concerning these patients, the authors were unable to elicit any informa- 
tion which would carry the disease back beyond the siblings of the mothers of 
these individuals. The two mothers lacked any evidence of ectodermal imper- 
fection. It is quite incredible that these two mothers married men who were 
‘“‘earriers’’ of the disease. The history, as given by the parents of these pa- 
tients, would lead one to believe that the mothers were ‘‘carriers’’ and that 
the family members were involved in a dominant but irregular way. 


A Means of Increasing the Illusion of Depth in Photographs: By Irving Reh- 
man and Gustave J. Noback, Science 95: No. 2470, May, 1942. 


The recent introduction and use of film transparencies (translites) has 
made available a means of obtaining the third-dimensional effect in photo- 
graphs. ‘‘Translites’’ when held up to the light and viewed from a distance 
of two or three feet give the optimum of third-dimensional illusion or effect. 

An easy, inexpensive means of mounting and viewing the transparencies 
in front of the laboratory windows is herein described. The films are mounted 
in metal frames between two sheets of glass. The dimensions of the frames 
used by the authors are 22 by 29 inches, and they hold nine translite films (7 
by 9 inches) arranged in three rows of three each. The metal frames were 
obtained from the Multiplex Corporation of St. Louis, Mo. 

The frames are held in front of the windows by the following means. Two 
deeply grooved wooden tracks or window bars are used to keep the frames 
upright in the lower part of the window. The lower grooved track is perma- 
nently fastened to the framework of the window. The upper detachable 
grooved track is fastened to the framework of the window by means of two 
bolts passing through holes at each end of the bar and fastened by wing nuts. 
The upper bar can easily be unfastened to insert the frame containing the 
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translite films. Several frames may be placed in a window and the ventilation 
or illumination of the room is not appreciably decreased. 

Since the films are placed between two sheets of glass, they are not liable 
to injury by frequent handling and therefore retain their usefulness indefi- 
nitely. This method of illustration has been found to be much superior to 
ordinary photographs and greatly enhances the illusion of the third dimension 
or depth in photographs. 

‘*Translites’?’ may be made on either translite film or paper (Eastman 
Kodak). The paper is less expensive than the film, but it does not have the 
same degree of brilliance or transparency. Each side of the translite film or 
paper is coated with a photographic emulsion. These emulsions are of different 
speeds so that when developed the two images are of different densities and 
are separated from each other by the thickness of the paper or film. The illu- 
sion of depth is thus readily obtained when these double-coated, two image 
films or papers are viewed from a distance of several feet. 

Photographie negatives of medium contrast taken in the usual manner are 
used in making the translites. The same procedure is followed as in making 
ordinary enlargements on bromide or chloro-bromide papers except that trans- 
lite film or paper is used instead. 

The translite film or paper requires no special technique in handling and 
developing. The development, the fixing, and the washing of the translite 
film or paper is similar to that employed in preparing ordinary photographs. 
Wide variations in exposure of the translite film are possible since the translite 
film has a rather wide latitude. 

Translites may easily be made to resemble the specimen more closely by 
the application of coloring pigments directly to either side of the film or paper. 
Eastman Transparent Oil Colors are best suited and should be used undiluted 
and applied directly with cotton applicators and then blended. Excess color 
may be removed easily by means of ‘‘thinner’’ applied in a similar manner. 

Photography has been used as an inexpensive means of recording detail 
of preparations, ete:, for further study. Ordinary photographs usually fail to 
create the illusion of depth so that it becomes difficult to determine the rela- 
tionship of successively deeper planes to one another. The use of translites 
enhances the illusion of depth, and this means of mounting and illuminating 
translites is efficient and inexpensive. 


Editorial 


Dr. Charles V. Mosby 


Dr. C. V. Mosby, who founded The C. V. Mosby Company and who was 
responsible for the creation of many publications devoted to medicine and 
dentistry, passed away as a result of a heart ailment, Nov. 9, 1942, in Detroit, 
where he was stricken while on a routine business trip. He was one of the few 
remaining men of his type—sturdy and strong of conviction; a scholarly man, 
typical of the American, starting at the bottom and eternally driving step by 
step, in the process of creating things. 

Dr. Mosby, who was sixty-six years old, was born at Nevada, Mo. He was 
graduated in medicine in the city of St. Louis in 1899. He was a member of 
the American Medical Association and the St. Louis Medical Society. He re- 
ceived an honorary degree in 1938 from Bates College for his contributions to 
the literature of medicine and dentistry. It is but few engaged in the present- 
day activities of orthodontic practice who are aware that the AMERICAN JOURNAL 
OF ORTHODONTICS AND ORAL SuRGERY (formerly known as the International 
Journal of Orthodontia) was conceived, sponsored, and founded and under- 
written, not by a man with a dental degree, as it might be supposed, but by 
Dr. Mosby, whose primary interest was manifest in medical publication. 

It will, therefore, be of considerable interest at this time for the readers of 
the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SURGERY to know more of 
Dr. Mosby’s background as it is related, particularly, to the advance of ortho- 
donties. Accordingly the highlights of the story may be outlined. 

In the loss of Dr. Mosby, orthodontics has lost a great enthusiast, probably 
the foremost supporter of the science apart from those who are engaged in, or 
have been in, active practice at some time or another. It might be logical to 
ask: Why should a man of medical training only, and with no dental degree, 
be inspired to launch a scientific publication devoted to a department of dentistry 
—a department that had yet to win recognition in scientific achievement as an 
important branch of health service? How could he, for instance, have the 
courage to launch a journal devoted to the advancement of this infant specialty 
of orthodontics during a period when many, even in the dental profession itself, 
hardly gave the subject more than a passing thought? How could he be in- 
terested in a specialty at a critical time when most medical men did not even 
know that there was such a word as orthodontia in the medical dictionary? A 
part of the answer at least, to such questions, may be found within the pages 
of the maiden issue of the original International Journal of Orthodontia, which 
first saw the light of day in January of 1915. That Journal came out about 
the time that World War I was raging in all of its fury. 

In any event, to continue the story, Dr. Mosby was an ardent admirer and 
friend of the late Dr. Charles H. Mayo of the well-known Mayo Clinic. The 
medical world knows something of the importance with which the opinion of Dr. 
Mayo was regarded at that time on things pertaining to all branches of health 
service. Accordingly there appeared in this first issue of the Journal an ex- 
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cerpt from one of Dr. Mayo’s recent articles, and in regard to this excerpt, 
Dr. Mosby wrote as follows in January, 1915: 

In this issue of the Journal appears an abstract of the paper read 
by Dr. Charles Mayo before the Section on Stomatology of the American 
Medical Association, at the June meeting in Atlantie City. 

In this paper Dr. Mayo makes the statement that in the future 
more than in the past, society is going to demand orthodontic services. 
Human efficiency to a great extent, depends upon a well-regulated di- 
gestive system and such a system is dependent upon sound teeth and 
good occlusion. Society is going to wield the ‘‘big stick,’’ as Dr. Mayo 
puts it, to such an extent that orthodontie work will become a necessity 
of the future. 

Dr. Mayo believes that the day is not far distant when orthodontia 
will become one of the most important specialties of either medicine or 
dentistry. He looks for great advancement in this science as a result 
of which childhood will be greatly benefited. School inspection is in- 
complete when malocclusion is not recognized and its correction in- 
sisted upon. The orthodontist who has been fighting for recognition in 
his work for so many years should feel elated that so eminent and 
practical a surgeon as Dr. Mayo should espouse his cause and predict 
for it such a brilliant future. 

Then, in a later issue of Volume I of this Journal during the same year 
of 1915, he wrote something under the head of the ‘‘Imitator’’ that amply re- 
fleets something of the rugged individualism so characteristic of the man, and 
at the same time reveals how he may have been enthused as to the possibilities of 
the future of a new specialty in dentistry. .To quote the ‘‘Imitator’’ article 
from his pen, in part only: 

If you would leave an impress upon the world of thought and 
action, don’t imitate. The man or woman who dares to stand alone in 
thought has a boundless universe in which to live and work. Convention- 
alities, customs, environments and heredity are links in the chain that 
bind the mediocre and the ordinary to the chariot wheel of the dema- 
gogue. Man is by inheritance a lazy and indolent animal. It is easier 
to follow the path made by the feet of the chain gang, than to eut and 
grade a new road. The blazed trail is the one most sought by the great 
majority. Blazed trails never lead to anything that someone else has 
not previously discovered. 

He loved to blaze the trail—trail-blazing was a continuous performance through- 
out his life’s journey. 

Another thing that incubated some of his keen interest in orthodontics is 
the fact that he was entirely familiar with the history of the specialty during 
its infaney in the city of St. Louis. He often expressed great admiration for 
the pioneer work accomplished by Dr. Edward H. Angle, and for the religious 
devotion and zeal with which Dr. Angle worked for recognition of the real 
merits of the work. He felt that orthodontics was indebted greatly to Dr. Angle 
for its important strides during the early part of the century; accordingly, 
Dr. Mosby sought the opinion of the latter as to the feasibility of establishing 
a journal devoted to the subject at the time the idea was first conceived in 1914. 

During his lifetime, he not only founded the Mosby publishing company, 
publishers of medical and dental textbooks, but he conceived and founded nine 
professional journals; eight devoted exclusively to the various specialties of 
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medicine and one devoted to orthodontics and oral surgery, all of which con- 
tinue to be published. In this connection and in retrospect, it is interesting to 
note that the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SURGERY was the 
first of all of these to come from the press and now is in its twenty-eighth year 
of continuous publication. 

Dr. Mosby was attracted to Dr. Martin Dewey and secured Dr. Dewey as the 
first editor of the Journal. People that were fearless and independent in 
thought and action always interested him, and it must have been this outstand- 
ing characteristic common to both men that cemented their relations over a long 
period of years. He and Dewey had many a heated argument and set-to during 
the formative years of the Journal, when the going was tough. Even so, each 
seemed to have a high regard for the formidable qualities of the other and to 
have that confidence that comes with association in knowing that the other had 
the courage of his convictions under any and all circumstances. In other words, 
each knew that the other was in no sense afflicted with the attributes of guile, 
but each knew that the other, by instinct, heredity, and environment was a 
natural rough and tumble fighter and would always revert to type, under adverse 
conditions or circumstances. This must have given them great confidence in 
each other regardless of their personal differences. 

Probably no American of this age enjoyed a wider acquaintance with med- 
ical and dental educators and practitioners, as well as writers. His travels car- 
ried him to every educational institution of importance from Maine to Cal- 
ifornia, and from Canada to Mexico. Dr. Mosby loved to write when traveling, 
and it was his hobby to write ‘‘Little Journeys to the Homes of Great Phy- 
sicians’’ and send bound copies to his friends at Christmas. A paragraph in 
one of the last things he wrote just before he was called is interesting, because 
it reflects the character and natural courage of the man. It had this to say: 


Train your boy and girl to take a chance and do something. Not 
one-tenth of 1 per cent of men and women ever add anything to the 
world’s knowledge of things that will bless and benefit mankind. Take 
a chance, develop courage and stick-to-itiveness. 


He took a chance when he launched the AMERICAN JOURNAL OF ORTHODONTICS 
AND ORAL SuRGERY twenty-eight years ago and earned the right to have his 
name carved in orthodontie history, as having been the inspiration for the pub- 
lication of the richest and most profuse recorded scientific literature of any 
single specialty of either dentistry or medicine. He took a chance when he se- 
cured Martin Dewey to edit the Journal because he knew the latter was not an 
individual who could be told what to write and what not to write, but that 
chanee after all, created something. During the lean years of the depression, 
when the Journal was published month after month at a loss, Dr. Mosby was the 
one stalwart who stood his ground and insisted that his Journal must go on. 

He lived his motto, which was: ‘‘If you would leave an impression upon 
the world of thought and action—don’t imitate—create.’’ 

Dr. Mosby is survived by his wife, Mrs. Margaret Mosby, a brother, William 
D. Mosby, a daughter, Mrs. Claude Wood, and a son, John C. Mosby, who 
will have the sympathy of a host of orthodontists, among whom Dr. Mosby en- 
joyed many friends throughout America. H. C. P. 


News and Notes 


Research Section, American Association of Orthodontists 


At the present time there is no opportunity afforded men interested in orthodontic re- 
search to meet together and discuss their problems. At the last meeting of the American As- 
sociation of Orthodontists it was proposed that the Research Committee be empowered to ar- 
range a portion of the program for the next annual meeting. 

The program will consume one-half day and will be restricted to ten- or fifteen-minute 
reports by men actively engaged in research in orthodontics, or in its allied fields. Time will 
be allowed for discussion of all presentations, in order that the greatest benefit may accrue 
to those participating. All institutions and all individuals are invited to request time. 


For further information or time reservations on the program address communication to 


ALLAN G. BRopDIE, Chairman 
Research Committee, A. A. O. 
30 North Michigan Avenue 
Chicago, Illinois 


Prize Essay Contest 


The Research Committee of the American Association of Orthodontists has been em- 
powered by the Board of Directors to conduct a prize essay contest. The prize has been set 
at $200.00 and will be offered annually until further notice. The terms of the competition 
are as follows: 

Eligibility—Any student enrolled in a recognized university, or any person who has 
completed his or her formal education in orthodontics not more than three years prior to 
Jan. 1, 1943, is eligible to compete for the prize. 

Essay.—The essay must represent a piece of original research having a direct bearing 
on the field of orthodontics. It may relate either to a biologic or clinical problem and may 
represent material that has been offered in partial fulfillment of the requirements of a gradu- 
ate or postgraduate degree, or any graduate, postgraduate or undergraduate contest. No 
previously published essay will be accepted. All essays must be in the hands of the committee 
by Jan. 31, 1943. If no essay is deemed worthy by the committee, the prize will be withheld. 

Award.—The prize-winning essay will be accorded a place on the scientific program of 
the annual meeting of the Association, at which time the prize will be awarded. The As- 
sociation will retain publication rights on the first three choices. 

For further information, address 

ALLAN G. Bropig, Chairman 
Research Committee, A. A. O. 
30 North Michigan Avenue 
Chicago, Illinois 


Pacific Coast Society Meeting Cancelled 


The meeting of the Pacific Coast Society of Orthodontists, originally scheduled for 


February, 1943, has been cancelled. 
EARL F. Lusst&r, Secretary-Treasurer 
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American Association of Orthodontists 


The next meeting of the American Association of Orthodontists will be held at the 
Edgewater Beach Hotel, Chicago, Illinois, May 3, 4, 5, 6, 1943. Members of the American 
Dental Association are invited to attend this meeting upon the presentation of proper 
credentials and payment of the registration fee. Credentials should be obtained in advance 
from the secretary of the American Association of Orthodontists or the secretary of a con- 


stituent orthodontic society. Max E. Ernst, Secretary 


1250 Lowry Medical Arts Bldg. 
St. Paul, Minn. 


Proposed Changes in the Constitutional By-Laws of the 
American Association of Orthodontists 


The object of these proposed changes is to establish definite boundaries for the con- 
stituent societies. 

1. The New York Society shall consist of Maine, New Hampshire, Vermont, Massachu- 
setts, Rhode Island, Connecticut, Pennsylvania, New York, New Jersey, Delaware, Maryland, 
District of Columbia, and the Maritime Provinces of Canada. 

2. The Southern Society shall consist of Virginia, West Virginia, North Carolina, South 
Carolina, Georgia, Florida, Alabama, Tennessee, Kentucky, Mississippi, and Louisiana, east of 
the Mississippi River. 

3. The Great Lakes Society shall consist of Ontario, Michigan, Ohio, and Indiana. 

4. The Central Society shall consist of Illinois, Wisconsin, Minnesota, North Dakota, 
South Dakota, Nebraska, Iowa, and Missouri. 

5. The Southwestern Society shall consist of Kansas, Oklahoma, Texas, Arkansas, and 
Louisiana, west of the Mississippi River. 

6. The Rocky Mountain Society shall consist of Montana, Wyoming, Utah, Colorado, 
and New Mexico. 

7. The Pacific Coast Society shall consist of California, Oregon, Washington, Arizona, 
Nevada, Idaho, Alaska, Hawaiian Islands, Philippine Islands, and British Columbia. 

These proposed changes are to be voted on at the 1943 meeting. 


Max E. Ernst, Secretary 


National Dental Salvage Program 


The following announcement has been received from the National Dental Salvage Com- 
mittee of the American Dental Association. Members of this committee are Dr. Henry A. 
Swanson, chairman, Dr. Harold J. Cronin, Dr. J. V. Gentilly, Dr. H. E. King, and Dr. H. B. 
Higgins. 

Organization.—The Dental Salvage Program is headed by the American Dental Associa- 
tion Salvage Committee, consisting of a Chairman and four members. Dental Salvage Com- 
mittees will be appointed within each state, consisting of a chairman and several members. 
The chairmen of the state committees should select representatives from the dental dealers 
and dental laboratories within their respective areas, to cooperate with the committees. In 
states where the National Dental Association (Negro) has members, the committee should 
request their cooperation. 

All dental offices should be included in the program whether or not the dentist is a mem- 
ber of the American Dental Association. 

Members of state committees should contact the General Salvage Committees in their 
communities and advise them of this program and request their support. 

Purpose.—The war effort needs all scrapped and obsolete rubber and metal products 
to compensate for a shortage of new material in the production of the many items necessary 
for the ‘‘drive against the Axis.’’ 

No materials should be considered if they can possibly be used, can be made service- 
able or will have to be replaced by new materials or equipment. Conservation of present 
material or equipment should be a prime objective of every dentist. 
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The salvage materials from dental offices should include the following items: 


Rubber 
Dam, tubing, hose, mats, bulbs from water and air syringes, washers, rubber tips 
from ends of anesthetic tubes, unvulcanized scrap. 


Metal 

Lead backings from x-ray films. Old copper and aluminum bands and scrap clip- 
pings therefrom. 

Electro-deposited copper dies and models. 

Serap tinfoil or leadfoil. 

Old electric wire. 

Metal tubing (copper, tin, iron, and brass). 

Broken or discarded steel operating instruments. 

Discarded burs, mandrels, and mounted points. 

Discarded or obsolete laboratory instruments and equipment. 

Discarded or obsolete appliances and equipment, chairs, cuspidors, bracket tables, 
furnaces, motors, units, x-ray machines, stools, metal desks, chairs, tables, and 
cabinets, lights, fans, safes, and all appliances of discarded technique. 

Discarded handpieces, straight, right and contra-angles. 

Tin can containers (large). 

Aluminum (mirror handles, old dentures, impression trays, and caps from novol 
anesthetic tubes). 

Any other items containing rubber or metals. 

Collections should be continuous for the duration. 

Plan.—Under the Dental Salvage Plan, in cooperation with the General Salvage Sec- 

tion, Conservation Division, War Production Board, the following procedure will be in- 
stituted : 


1, All dentists or contributors, whether or not they are members of the American Dental 
Association are urged to donate the needed material. Dental schools should be solicited, as 
well as laboratories. 

2. Salvage depots or places where scrap material.can be deposited should be designated 
by local committees. 

3. Place the following small items in suitable separate containers (box, envelopes, ete.) : 

A. Rubber items 

B. Tin and lead items 

C. Copper and aluminum items 

D. Burs, mandrels, mounted points. 


4, All large equipment and appliances which cannot be easily moved should be listed 
and the list turned over to the committee so that arrangements can be made for the removal 
to a salvage depot. 

5. Receptacles where material can be deposited should be placed in professional build- 
ings and meeting places. 

6. Dental dealers and laboratories should be urged to assist in the collection of the 
scrap material. 

7. Disposition: Information relative to methods of disposition of scrap material, names 
and locations of scrap dealers, and any other details of the disposition of salvage can be 
secured from the General Salvage Committee in your immediate locality. Rubber, steel, iron, 
copper, brass, aluminum, lead items to be sold to junk or scrap dealers. Tin to be returned 
and sold to suppliers. 

8. Proceeds from sale of material to be used to purchase War Savings Stamps and 
Bonds. 

a. Stamps and Bonds to be turned over to the American Dental Foundation, Inc., 
to be held until date of maturity and then used for some purpose to be de- 
cided by the Foundation; or 

b. Stamps and Bonds to be turned over to a component or State Society, to be 
held until date of maturity and then used for some specific purpose. 

9. All official communications and notices to members by officers of state and com- 
ponent societies to include requests for dental salvage. 

10. Request local newspapers to publicize the program. 
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In any area where the Dental Salvage Committee is not able to carry out this program, 
the dentists are urged to donate their material to the General Salvage Program in their own 
locality. 

Reports.—Chairman of State Committees to report to Dr. Henry A. Swanson, Chairman, 
Committee on Dental Salvage, American Dental Association, Suite 500, 1726 Eye Street, N. W., 
Washington, D. C., the results of the Salvage Program: 


. Approximate amount of scrap collected. 
2. Amount realized from sale of material. 
3. Number of Bonds or Stamps purchased. 
. What assignment was made of Bonds or Stamps purchased. 


Our aim is to ‘‘Get Out the Scrap’’ regardless of any financial returns that may result 


and may our efforts help to beat the Axis. 


Dallas Mid-Winter Dental Clinic 


The Sixteenth Annual Mid-Winter Dental Clinic, sponsored by the Dallas County 
Dental Society, will be held at the Hotel Adolphus, Dallas, Jan. 25, 26, and 27, 1943. The 
fee of $15 includes banquet and table clinics. 


New York Society of Orthodontists 


The spring meeting of the New York Society of Orthodontists will be held at the 
Waldorf-Astoria Hotel, New York City, March 8 and 9, 1943. 


Columbia University Awards Certificates in Orthodontics 
Dr. Barnett Frank, 400 East 52nd St., New York City, and Dr. James Jay, 1 West 


8ist St., New York City, received Certificates in Orthodontics at Columbia University in 
October, 1942. Dr. Frank is now serving as a First Lieutenant in the Dental Corps of the 
U. 8. Army. 


The AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SurGERyY feels that its readers 
would be glad to be informed of the change of address and location of any orthodontists 
who have entered the Armed Services. If this information will be sent direct to the Editor, 
8022 Forsythe Blvd., St. Louis, Mo., it will be published from time to time in the NEWS AND 
Notes pages of the JOURNAL. 


The War Production Board has recently announced that it will no longer be necessary 
for an orthodontist to obtain a preference rating in order to purchase chrome for use in 
his own practice. 


OFFICERS OF ORTHODONTIC SOCIETIES* 
American Association of Orthodontists 


President, J. A. Burrill 25 East Washington St., Chicago, IIl. 
Seoretary-Treasurer, Max E. Ernst “oy 1250 Lowry Medical Arts Bldg., St. Paul, Minn. 
Publio Relations Bureau Director, Dwight Anderson 


292 Madison Ave., New York, N. Y. 


Central Association of Orthodontists 
President, Harold J. Noyes ~- -~ -~ - - - - 55 E. Washington St., Chicago, Ill. 
Seoretary-Treasuwrer, L. B. Higley -~ 705 Summit Ave., Iowa City, Iowa 
Great Lakes Society of Orthodontists 
President, Henry D. Cossitt - 942 Nicholas Bldg., Toledo, Ohio 
Seoretary-Treasurer, C. Edward Martinek _ _ _ — — 661 Fisher Bldg., Detroit, Mich. 
New York Society of Orthodontists 
President, E. Santley Butler . — - - - - 55 Locust Ave., New Rochelle, N. Y. 
Seoretary-Treasurer, Norman L. Hillyer - - - - Professional Bidg., Hempstead, N. Y. 
Pacific Coast Society of Orthodontists 


President, Ben L. Reese - - Roosevelt Bldg., Los Angeles, Calif. 
Seoretary-Treaswrer, Earl F. Lussier - - = = = 450 Sutter St., San Francisco, Calif. 


Rocky Mountain Society of Orthodontists 


President, George H. Siersma - - - = 1232 Republic Bldg., Denver, Colo. 
Seoretary- -Treasurer, Curtis L. Benight ~ 1001 Republic Bldg., Denver, Colo. 


Southern Society of Orthodontists 


President, M. Bagley Walker -~ ~ ~ ~ ~ ~ ~- 618 Medical Arts Bldg., Norfolk, Va. 
Seoretary-Treasurer, E. C. Lunsford - - 2742 Biscayne Blvd., Miami, Fla 


Southwestern Society of Orthodontists 


President, E. Forris Woodring . - ~ ~ - -~ - - ~. Medical Arts Bldg., Tulsa, Okla. 
Seoretary-Treaswrer, R. E. Olson - Union Nat’l Bank Bldg., Wichita, Kan. 


American Board of Orthodontics 


President, William E. Flesher ~ -~ -~ -— ~- 806 Medical Arts Bldg., Oklahoma City, Okla. 
Vice-President, Frederic T. Murlless, Jr. ~ 43 Farmington Ave., Hartford, Conn. 
Secretary, Bernard G. deVries - Medical Arts Bldg., Minneapolis, Minn. 
Treasurer, Oliver W. White 213 David Whitney Bldg., Detroit, Mich. 
James D. McCoy - -~ - - - - 3839 Wilshire Blvd., Los Angeles, Calif. 
Joseph D. Eby -~ -~ - - - - 121 E, 60th St., New York, N. Y. 
Claude R. Wood -~ -~ - ~- - - Medical Arts Bldg., Knoxville, Tenn. 


Harvard Society of Orthodontists 


President, Harold J. Nice - ~- - - -~ ~ = 475 Commonwealth Ave., Boston, Mass. 
Seoretary-Treasurer, Edward I. Boylston St., Boston, Mass. 


Washington-Baltimore Society of Orthodontists 


President, Kyrle W. Preis ~- ~ ~ ~ ~ ~ ~ ~ ~- 1700 Cathedral St., Baltimore, Md. 
Secretary-Treasurer, Meyer Eggnatz ~ ~ Medical Arts Bldg., Baltimore, Md. 


Foreign Societiest 


British Society for the Study of Orthodontics 


President, 8. A. Riddett 
Seeretary, R. Cutler 
Treasurer, Harold Chapman 


*The Journal will make changes or additions to the above list when notified by the 
secretary-treasurer of the various societies, In the event societies desire more complete pub- 
lication of the names of officers, this will be done upon receipt of the names from the secretary- 

tThe Journal will publish the names of the president and secretary-treasurer of foreign 
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THE EFFECT OF MAGNESIUM-DEFICIENT DIETS ON ORAL 
AND DENTAL STRUCTURES 


III. CHANGES IN THE DENTINE AND PuLP TISSUE 


HERMANN Becks, Dr. MEp., Dr. MED. DENT., D.D.S., F.A.C.D., AND 
J. Furuta, A.B., M.S., San Francisco, CAuir. 


INTRODUCTION 


HE effects of magnesium deficiencies on the anima] body, particularly on 
dental structures, have recently been the subject of several investiga- 

tions. » 71% The fact that the rodents’ incisors show continued odontogenic 
activity at the basal extremity throughout the entire life span makes them espe- 
cially suitable for studies of various systemic influences on tooth development. 

Since Erdheim’s* * classical demonstration of dentine changes in parathy- 
roidectomized rats, the effect of various vitamin deficiencies and hormonal 
dysfunctions on dentition have been studied. Wolbach and Howe” showed 
cessation of normal dentine and enamel formation in the incisors of guinea pigs 
on vitamin C deficient diets. In another report’® these authors also showed 
that avitaminosis A in rats and guinea pigs resulted in odontoblastic degenera- 
tion and metaplasia of the normal enamel epithelium, in addition to other 
changes. 

Orban® reported histologic changes in the anterior teeth of a large number 
of rats placed on various diets involving vitamin, mineral, and protein defi- 
ciencies. In every case disturbances in calcification of the dentine occurred. 
The effects of McCollum’s rachitogenic diet (No. 3148) on odontoblastie activ- 
ity and dentine formation have been demonstrated by Becks and Ryder,’ 
Kronfeld and Barker,’ and others. 

In the study of the effects of endocrine dysfunctions on the rodent in- 
cisors, pathologie changes in these structures have been found by Orban, 
Schour and his associates.’°"* Schour" has demonstrated in a useful composite 
diagram the characteristic histologic changes in rodent incisors due to hy- 
pophysectomy, adrenalectomy, gonadectomy and parathyroidectomy, as well 
as avitaminosis A, C, and D. 

The effects of a severe magnesium deficiency on dentine formation and 
pulp tissue of incisor and molar teeth of rats have been described by Klein, 
Orent, and McCollum.’ These authors found excessive striations in the den- 
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tine, and the pulp tissue contained ‘‘large amounts of deep-staining substance, 
dense and amorphous in structure and continuous with a layer of well-organ- 
ized dentine.’’ Their diet contained only 1.8 parts of magnesium per million 
parts of food. In a milder form of magnesium deficiency (40 parts of mag- 
nesium per million parts of food), Watchorn and MeCance™ found degenera- 
tion of odontoblasts in the incisors and numerous pulp stones in the molar teeth. 


Severe changes due to the magnesium deficiency in the enamel epithelium 
and consequently in the enamel structure, have been recently reported by 
Becks and Furuta.’»? These manifestations were accompanied by marked dis- 
turbances in the dentine, odontoblastie layer and pulp tissue. The following 
report deals with the results of the histologic observations of these structures 
in fifteen young rats. The diet contained 13 parts per million of magnesium. 
For details of the dietary setup, growth curves and biochemical findings, the 
reader is referred to the original publications of Tufts and Greenberg.'* These 
animals were placed on the above-mentioned diet for periods varying from five 
to one hundred eighty-six days. A similar basic mixture supplemented with 
adequate amounts of magnesium was fed to a control group for comparative 
purposes. 


A. 


Fig. 1.—Mid-sagital sections of maxillary anterior teeth. A, control animal, 300 days old 
(spec. 6039): a, calcified dentine; b, pulp tissue extending to incisal edge. B, 41 days on 
magnesium-deficient diet, 69 days old (spec. 4014): a, thin layer of calcified dentine; b, stria- 
tion of lingual dentine; c, vacuolization and degeneration of odontoblasts ; d, amorphous calcifica- 
tion of pulp tissue; e, posterior extension of pathologic calcification of pulp tissue. .C, 84 days 
on magnesium-deficient diet, 112 days old (spec. 4022): apical extension of pathologic calcifica- 
tion of pulp tissue to “x.” D, 186 days on magnesium-deficient diet, 214 days old (spec. 4000). 
(Embedded in parlodion ; stained with hematoxylin-eosin; Leitz microsummar 42; extension of 
camera 23 inches; X10.5.) 


A, CHANGES IN DENTINE, ODONTOBLASTS, AND PULP TISSUE OF ANTERIOR TEETH 


The outstanding disturbances resulting from magnesium deprivation are 
demonstrated in the maxillary incisors of three animals which were placed on 
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the magnesium-deficient diet for 41, 84, and 186 days, respectively (Figs. 1B, 
( and D). Fig. 1A shows the maxillary anterior tooth of a control animal 
(300 days old) .* 

In the control animal (Fig. 1A), the calcified dentine ‘‘a’’ appears as a 
homogenous structure and stains evenly with hematoxylin. There are neither 
striations nor bands indicative of disturbances in the course of calcification. 
The predentine layer is narrow and even in width. The odontoblasts are ar- 
ranged in a straight, uninterrupted line, bordering the predentine with their 
long axis at right angles to it. The pulp cavity has a wide base at the apex 
which narrows to a canal ‘‘b’’ at the incisal end. 


Fig. 1B. 


After forty-one days on the magnesium-deficient diet (Fig. 1B), the eal- 
cified dentine ‘‘a’’ is present only as a thin cortical shell (mantle dentine) which, 
in contrast to that of the control animal (Fig. 14), remains almost of the same 
width from the apex to the incisal edge. Similar changes from the normal 
pattern of dentine formation have been observed by Schour’® as the result of 
bilateral gonadectomy of the ground squirrel. In the incisal third, the cortical 
dentine is well calcified; however, further apically, and particularly on the 
lingual side, disturbances in calcification of predentine are evidenced by marked 
striations characterized by light-staining eosinophilic bands running apico- 
incisally (Fig. 1B ‘‘b’’). The odontoblasts are still active in the greater part 
of the tooth, with the exception of the incisal third, where normal vacuoliza- 
tion and degeneration of odontoblasts has occurred at ‘‘c.’’ Higher magnifi- 
cations of areas ‘‘b’’ and ‘‘c’’ are shown in Figs. 2 and 3, respectively. 


*All control animals showed the characteristics of normal enamel dentine, and pulp tissue 
development. Because of the duration of the experiment and the age of the animal which re- 
mained on the diet for 186 days and which was 214 days old at time of autopsy, a control (Fig. 
14) was selected which exceeded the age of all experimental animals to insure ourselves against 
any misinterpretation of the very marked changes which occurred during 186 days of the ex- 
perimental period. 
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Outstanding in Fig. 1B is the observation of an amorphous calcification of 
the pulp tissue ‘‘d’’ in the incisal third of the anterior tooth. There are several 
areas of calcified pulp tissue which reach as far as ‘‘e.’’ A magnification of ‘‘e’’ 
is given in Fig. 4. 


Fig. 1D. 


The pathologic manifestations in the pulp tissue and dentine are further 
aggravated in those animals which were fed the deficient diet for eighty-four 
days (Fig. 1C). Again, in contrast to the control (Fig. 1A), the cortical layer 
of calcified dentine is thin and remains approximately of the same width from 
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the apex to the incisal edge. However, the calcification of the pulp tissue which 
in the animals fed the deficient diet for forty-one days (Fig. 1B) was found 
only in the incisal third of the tooth now extends apically, occupying about 
two-thirds of the entire tooth, reaching as far as ‘‘z.’’ 


Fig. 2.—Higher magnification of area “b” in Fig. 1B, showing lingual dentine striation 
and pulp tissue (spec. 4014): a@ to b, normally calcified dentine; b to c, hypocalcified bands in 
dentine; d, degeneration of odontoblasts. (Embedded in parlodion; stained with hematoxylin- 
eosin ; Leitz apochromatic 16 mm.; eyepiece 4X ; extension of camera 21 inches; X100.) 


; Fig. 3.—Higher magnification of area “d” in Fig. 1B (spec. 4014): a, pathologic calcifica- 
tion of pulp tissue; b, vacuolization of odontoblastic layer. (Embedded in parlodion; stained 
— 7s: se Leitz apochromatic 16 mm.; eyepiece 4X; extension of camera 21 
inches; 100.) 


When the dietary deficiency is continued over a still longer period of time, 
i.e., 186 days (Fig. 1D), the calcification of the pulp tissue progresses toward 
the apex of the tooth. The dentine consists again of a very thin cortical plate 
which shows prominent striated effects lingually as well as labially and severe 


folding. Predentine is found only in the apical third. The odontoblasts have 
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disappeared in the greater part of the tooth with only a small group of normal 
functioning cells remaining at the apical end. This calcified deposition in the 
pulp tissue is apparently similar in nature to the ‘‘amorphous substance”’ 
described by Klein, Orent and McCollum’ in the incisors of their animals. 


Fig. 4.—Higher magnification of pathologically calcified pulp tissue at “e” in Fig. 1B. 
(Embedded in parlodion; stained with hematoxylin-eosin; Leitz apochromatic 16 mm.; eye- 


piece 4X ; extension of camera 24 inches; 115.) 


Fig. 5.—Magnifications of apical thirds of Fig. 14 to D. Pathologic calcifications of pulp 
tissue reaches as far as “a@’ in C and D. (Embedded in parlodion; stained with hematoxylin- 


eosin; Leitz microsummar 42; extension of camera 37 inches; X16.) 


For comparative purposes, magnifications of the posterior thirds of Fig. 1 
A-D are given in Fig. 5. It can be noted that the apical areas of Figs. 5A and 


B are completely free of pathologic depositions in the pulp tissue. The dif- 
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ference in diameter of the pulp tissue of these two animals must be either 
attributed to the higher age of the control or the effect of the deficiency. The 
dentine formation in Fig. 5B shows folding at the basal end and a very char- 
acteristic wavelike effect on labial as well as lingual side, and also striations. 

After 84 and 186 days on the magnesium-deficient diet (Figs. 5 C, D), the 
pathologie calcification has reached as far as ‘‘z,’’ with increased folding of the 
dentine and striation of the calcified dentine matrix. 

In most instances the folding of the dentine occurs only on the labial side 
of the apical end and appears to be the result of a disproportion of eruption 
rate and dentine formation. In our experience it has been rarely observed on 
the lingual side; however, in these extreme instances of dietary deficiency it 
is interesting to observe that such foldings can occur on both sides, and in- 
erease with the duration of the experiment. These areas are demonstrated 
in Fig. 6. Even though measurements of tooth eruption were not made, the 
clinical observation seemed to indicate a retardation of tooth eruption in al] 
experimental animals. 


Fig. 5. 


The process of pathologic calcification of pulp tissue appears to follow four 
different lines: 

1. The regular dentine formation with severe striation stops (as seen at ‘‘a’’ 
in ‘ig. 7) and a deposition of atypical dentine ‘‘b’’ takes place which simulates 
that of secondary dentine in the presence of irregularly aligned odontoblasts 
‘ce.’ This calcified material stains dark with hematoxylin and contains a large 
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Fig. 6.—Magnifications of the lingual sides of apical bases of dentine in Fig. 54 to D 
with severe folding. (Embedded in parlodion; stained with hematoxylin-eosin: Leitz objective 
1b; eyepiece 8X; extension of camera 22 inches; X75.) 
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number of enclosed capillaries ‘‘d’’ and also connective tissue. It is most irreg- 
ular in structure and appearance and progresses toward the center of the pulp. 

2. Calcified amorphous material may be deposited on the surface of the 
dentine, as seen in Fig. 8, in a slightly different form from that observed in 


‘ 


Fig. 7. Following severe striation of the labial dentine ‘‘a,’’ it becomes ex- 
tremely irregular in appearance at ‘‘b,’’ with the formation of spurs ‘‘c’’ pro- 
jecting into the pulp tissue. The odontoblasts have disappeared. 


Fig. 7.—Progressive pathologic calcification of pulp tissue during an experimental period 
of seventy-two days. Regular dentine formation has stopped at “a” following severe disturb- 
ances in calcification, characterized by striations. Depositions appear like secondary dentine 
“b” with odontoblastic activity “c” on the inside of the pulp. Note blood vessel at “d” (spec. 
3054). (Embedded in parlodion; stained with hematoxylin-eosin; Leitz apochromatic 16 mm.; 
eyepiece 8x ; extension of camera 17 inches; 165.) 


Fig. 8.—Severe striation of labial dentine “a” is followed by a very irregular deposition 
of dentine-like material “b” with a projection of “spurs” “c” into the pulp tissue in the absence 
co} odontoblasts. Central calcification of pulp tissue is seen at “d” and a, calcified globules 

“f” (spec. 4000). (Embedded in parlodion: stained with hematoxylin-eosin: Leitz apo- 
ro matic 16 mm.; eyepiece 4x ; extension of camera 24 inches; 115.) 


3. The third type of pathologie calcification can originate anywhere in the 
pulp tissue (Fig. 8 ‘‘d’’) and joins frequently the type described under 2, as 
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seen at ‘‘e.’’ They expand in practically any direction, frequently following 
the course of blood vessels. The connective tissue cells of the pulp lose their 
typical stellate character, become round (Fig. 9A), and show signs of degen- 
eration, with a loss of their protoplasmatic processes. Finally, the pulp be- 
comes less cellular, followed by a cloudy deposition of calcified material (Fig. 
9 B ‘‘a’’). An extreme form of such degenerative changes followed by a 
cloudy calcification of the intracellular spaces is demonstrated in Fig. 10, which 
shows a large number of cell inclosures in the calcified material. 


4. A fourth type of pathologic depositions in the pulp tissue can be seen 
at ‘‘f’’ in Fig. 8, consisting of small, round, dark (practically black) globules 
in the connective tissue, indicating, through their affinity to hematoxylin, their 
highly ealeified nature. 


Fig. 9.—A, Cellular content of pulp tissue at apical end of animal after a period of eighty- 
four days on magnesium-deficient diet, showing the loss of typical star-shaped character. 8, 
Further incisally, pulp tissue becomes progressively acellular. Intracellular spaces show af- 
finity to hematoxylin indicative of beginning of calcification “a” (spec. 4022). (Embedded in 
parlodion ; stained with hematoxylin-eosin ; Leitz apochromatic 16 mm.; eyepiece 8X ; extension 
of camera 31 inches; X300.) 


The fact that these various types of pathologie calcifications finally led, 
after 186 days on the magnesium-deficient diet, to an almost complete filling 
out of the entire pulp tissue of anterior teeth of rats emphasizes the heretofore 
unrecognized importance of magnesium for the health of the pulp tissue in 
these animals. It must be questioned, however, for the time being, as to 
whether this phenomenon is related to the frequent observations of complete 
calcification of permanent teeth in advanced age of human beings, or formation 
of pulp stones, especially since this process could not be observed in the molar 
teeth. 
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Fig. 10.—Central amorphous calcification of pulp tissue at “a” after a period of seventy- 
two days on magnesium-deficient diet (spec. 3052). (Embedded in parlodion; stained with 
hematoxylin-eosin ; Leitz apochromatic 16 mm.; eyepiece 8x; extension of camera 17 inches; 
x165.) 


Fig. 11.—Cross section of mandibular incisor of rat on magnesium-deficient diet for 186 
days showing marked dentinal changes and pulp calcification (spec. 4000). a, severe striation 
of lingual dentine; b and c, calcification of pulp tissue. (Embedded in parlodion : stained with 
hematoxylin-eosin : Leitz objective 1b; eyepiece 4x; extension of camera 32 inches; X55.) 
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A cross section through the center area of an anterior tooth with patho- 
logic calcification is shown in Fig. 11. Marked disturbances in the lingual 
dentine formation are evidenced by very irregular lamellations at ‘‘a.’’ Al- 
though the greater part of the labial dentine appears uniformly calcified, dis- 
turbances are noticed in the more recently formed portion near the pulp tissue, 
The odontoblasts have degenerated, for the main part, and large areas of path- 
ologie calcification are found at ‘‘b’’ and ‘‘c.’’ 

In order to determine whether lack of vitamin C could possibly be respon- 
sible for the calcification of pulp tissue as described by Wolbach and Howe™ 
for guinea pigs, another control group of young rats was placed on a magnesium- 
deficient diet supplemented with vitamin C for ten days. Examination, how- 
ever, showed that pathologic changes in the pulp tissue, as described above, 
could not be prevented. In fact, the intensity of the manifestations were iden- 
tical with those of animals receiving the magnesium-deficient diets without 
vitamin C for the same length of time. This indicates that in magnesium de- 
ficiency of young rats, vitamin C supplementation is not required. 


B. CHANGES IN THE MOLAR TEETH 


According to Donaldson,* the eruption of the first and second molars of 
rats occurs at about the nineteenth and twenty-first days, respectively, while 
the third molar appears about the thirty-fifth day. Since the dietary deficiency 
in this experiment started after the completion of the formation of all molars, 
less changes were to be expected in dentine and enamel formation of these 


teeth. 


Fig. 12.—A, Pulp tissue of root of mandibular first molar of control animal, showing 
normal pulp tissue and odontoblasts. 300 days old (spec. 4001). B, Pulp tissue of root of 
mandibular molar of rat placed on magnesium-deficient diet for 186 days, showing degenera- 
tion of odontoblastic layer and other pulp tissue cells (spec. 4000). (Embedded in parlodion; 
stained with hematoxylin-eosin; Leitz apochromatic 16 mm.; eyepiece 4X ; extension of camera 


38 inches; X153.3.) 


Fig. 12A represents a mid-sagittal section through the root of a molar of 
a control animal. The odontoblasts are found in a normal alignment border- 
ing the predentine zone. The pulp tissue is filled with the typical stellate- 
shaped cells. 

In molar teeth of rats which remained on the magnesium-deficient diet for 
41, 72 and 84 days, very little deviation from the controls was found in the 
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dentine, odontoblasts, and pulp tissue. Only in animals which remained on the 
deficient diet for 186 days could degenerative changes in the pulp tissue of 
crown and also root portion be observed (Fig. 12B). The odontoblasts were 
found in an irregular arrangement and had lost their typical characteristic 
appearance. They were no longer closely attached to the predentinal zone, 
and the connective tissue cells of the pulp had changed to a round form with- 
out any protoplasmic processes. 

Contrary to the experiences of Watchorn and McCance,"* neither pulp 
stones nor depositions of any kind were found in the pulps of these molars. 


COMMENT AND CONCLUSION 


A deficiency of dietary magnesium in young rats leads to histopathologic 
changes in dentine and pulp tissue which increase in severity with the duration 
of the experiment. These changes are more pronounced in the constantly 
growing anterior teeth than in the molars. The diet given contained 13 parts of 
magnesium per million parts of food. 

In animals placed on the magnesium-deficient diet for forty-one days, only 
the cortical dentine is well calcified and is followed pulpally by a striation 
indicating a disturbance in ealcification. The normal dentine pattern is lost, 
the incisal pulp tissue being replaced by an amorphous, chromatophilie, cal- 
cified mass which stains dark and uneven with hematoxylin and eosin. Loeal- 
ized areas of odontoblastie degeneration appear at this stage. 

When the deficient diet is continued for eighty-four days, the pathologic 
calcification of the pulp tissue extends further apically, including almost two- 
thirds of the entire tooth. Odontoblastic degeneration is more marked. The 
newly formed dentine, which shows severe striation, is thrown into numerous 
folds on the labial side near the apex, indicating delayed eruption. 

After 186 days on the magnesium-deficient diet, the above changes are 
still more severe. There is a complete calcification of the entire pulp tissue 
and cessation of normal dentine formation. Folds at the apex increase in 
severity and are also found near the apex on the lingual side. 

Four distinct types of pathologie calcification of the pulp tissue may be 
differentiated : 

1. Caleified irregular mass resembling secondary dentine and bordered by 
a layer of odontoblasts, progressing toward the center of the pulp. 

2. Diffuse amorphous layers of calcified material following severe striation 
of dentine in the absence of odontoblasts. Spur formation with sharp projec- 
tions toward the center of the pulp ean be found. 

3. Pathologic calcification of central pulp tissue can occur independently 
from the irregular dentine and predentine deposition, described under Nos. 1 
and 2. The pulp tissue becomes increasingly acellular and the intracellular 
spaces show signs of affinity to hematoxylin until complete calcification occurs 
with a large number of cell enclosures. 

4. Deposition of highly calcified, small, round, black globules into the con- 
nective tissue. 

The pulp tissue of molars also undergoes progressive degeneration, as evi- 
denced by the decrease of the number of connective tissue cells and the loss 
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of their protoplasmatic processes; however, this was observed only in the animal 
which remained on the deficient diet for 186 days. 

Vitamin C does not appear to have any effect in alleviating nor augment- 
ing the histologic changes in magnesium-deficient rats. 
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HAZARDS AND THEIR TREATMENT IN EXODONTIA 
Harotp A. Kent, D.M.D.,* Boston, Mass. 


HERE are approximately 62,000 general practitioners of dentistry in the 

United States, 95 per cent to 100 per cent of whom remove teeth. These 
figures would seem to justify the selection of the subject for this meeting, be- 
cause there are hazards in exodontia as in all branches of dentistry and medi- 
cine. None of us are totally insensible to these dangers, but some are more 
acutely aware of their presence and of the harm and grief that they can bring. 
There are no electrically operated red and green lights telling us when to stop 
and go, but there are other signs which if thoughtfully studied may assist us in 
anticipating some or perhaps all of these risks. William Penn expressed it well 
when he said, ‘‘Consideration often would prevent what the best skill in the 
world cannot recover.’’ 

What are some of the signs which suggest to us that danger lies ahead, and 
what helpful suggestions can be offered following a careful consideration of 
these risks? 

The first suggestion might be prompted by a casual study of the following 
situations. 

Mr, X has an appointment for the removal of a tooth which the x-ray shows 
to be a difficult extraction. He plans, however, to return immediately to his 
office and complete a busy day’s schedule. 

Mrs. Y has an office appointment for the extraction of twelve teeth and 
would prefer to have all of them removed during her first visit. She reports, 
however, that she is a bleeder. 

Mr. Z is feeling ‘‘tough.’’ A celebration the night before has withered his 
resistance, but he wants four teeth removed under gas oxygen. He is 6’ 3” 
tall and weighs over 200 pounds. 

A man of 60 presents a slightly different picture. Because of a previous 
uncomfortable experience which he attributes to the use of novocain, not an 
uncommon but not always an accurate deduction, this patient wants a mandibu- 
lar molar with hypercementosed roots removed with gas oxygen anesthesia. Ac- 
cording to the patient his health has been reasonably good, but according to his 
physician Mr. Ambitious who had two coronary experiences within the past year 
should under no circumstances be submitted to the administration of gas oxygen 
in a dental office. 

One other example: Mr. Not-Feeling-So-Good intended to have a maxillary 
third molar removed. The extraction was not complicated. At the time of his 
appointment his temperature was 101° but ‘within twenty-four hours it was 
104° and he was Not-Feeling-Well-At-All with a lobar pneumonia. 


Read before the American Academy of Dental Science, Nov. 5, 1941. 
*Assistant Professor of Oral Surgery, Harvard School of Dental Medicine. 
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I think that the common denominator is obviously suggested. Know your 
patient and abide by the patient’s wishes only as they are consistent with safe 
and sane treatment. Do not overestimate a patient’s resistance. 

Another basic suggestion may be garnered from the following experiences: 

CasE 1.—A root has been pushed into the antrum, whereupon the operator 
plunges a large curette into the sinus with the hope that curettes and root tips 
have something in common and that they will be mutually attracted to each 
other. His blind and desperate excavations continue until he and the patient 
are exhausted and disappointed that the tooth fragment was not recovered. 

CASE 2.—A very fear-stricken and rather unmanageable middle-aged lady 
has finally coaxed herself to the dental office to have a maxillary lone standing 
third molar removed. The dentist is most kind and makes very little of the 
operation: ‘‘It is very simple and I am certain that you will be surprised.” 
If he had stopped here it would have been more fortunate, but he added, ‘‘ How 
easily and comfortably I can do this for you!’’ He and not the patient was 
surprised to find in his forcep not only the tooth but the tuberosity and most of 
the floor of the antrum. 

CasE 3.—An extensive swelling of the face and neck of twenty-four hours’ 
duration is attributed to a carious and abscessed mandibular molar which has 
not been touched. The operator believes that the cause of an infection should 
be immediately removed regardless of the extent or seriousness of an acute in- 
fection, and he extracts the mandibular molar. The pain and swelling increase 
during the following twenty-four hours, and because the patient complains of 
the adjacent tooth being tender, this one is also extracted. 

Fortunately the patient recovers as they generally do, but not for four 
months and not without exfoliating six other teeth during an extensive necrosis 
of the mandible. Admitting that necrosis is possible without a history of the ex- 
traction of teeth, statistics and individual experiences would support the under- 
standing that little good, and perhaps considerable harm, can follow the practice 
of removing teeth in like circumstances. 

It might be well to consider a little more fully the question of the removal 
of teeth when acute infection has involved the surrounding tissues. I believe 
it is wrong to remove mandibular third molars when the pericoronal areas 
around these teeth are acutely infected. Some advance the reasoning that such 
teeth are removed to afford drainage, and as drainage is one of the primary prin- 
ciples in the treatment of infections, they are justified in removing these or 
other teeth. 

Some, and perhaps these same operators, misunderstand just what drainage 
means. Obviously there must be something to drain if a vent is to be made. 
That something should be pus. But if there is any pus around an incompletely 
erupted third molar, it is around the crown and not at the root ends, and the 
area of infection is accessible to treatment without the extraction of the tooth. 

Furthermore, the removal of such a tooth at this time will expose an other- 
wise healthy socket to an active infection. Incise for drainage only when pus 
is present and remove teeth only when such an operation is the sole means of 
gaining drainage. An abscess in soft tissue rarely breaks down into its suppura- 
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tive processes before forty-eight to seventy-two hours from the beginning of the 
infection, and in bone it might take longer. No teeth should be removed when 
nature is endeavoring to limit the infection or during the first days of localiza- 
tion. 


If the Streptococcus hemolyticus is the causative organism an abscess and 
pus may not form. The infection will spread through the lymph and other 
channels to the blood stream and produce a bacteriemia which will need other 
treatment than surgery. If the staphylococcus, most frequently the aureus, is the 
predominating organism or if it appears secondarily to the streptococcus, one or 
more abscesses will form and the infection will localize. 

To traumatize tissue further by the removal of teeth when these tissues and 
the whole defensive mechanism are trying to abort or localize the infection, when 
tissue resistance is already overtaxed, is meddlesome surgery. 


Fig. 1.—Incompletely erupted, horizontal third molar, cause of Ludwig’s angina. Tooth was 
not disturbed surgically. 


The second basie suggestion could be ‘‘Know yourself.’’ Stick to your 
limitations as a surgeon. Understand your fundamental sciences, and rather 
than make rash promises it might be wise to make no promises at all. 


RISKS TO PATIENTS 


What risks to the patient are involved in the extraction of teeth? 

No operator expects that any of his cases will end fatally, although from 
the records of the insurance companies such a termination is not impossible. 
Figures would support the thought, however, that it is safer for a patient to sit 
and be treated in the dental chair than to cross the street, to take a bath at 
home, to tend the kitchen stove, to hang a picture on the wall, or to work in an 
office or factory. The ambulatory patient most commonly experiences a favor- 
able convalescence following the extraction of teeth, but retarded and disturb- 
ing recoveries do occur. 

The anesthesia, trauma, infection, pain, fatigue, and other factors, singly 
or in combination, can contribute to a prolonged postoperative period. 
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CHOICE OF ANESTHESIA 


The choice of an anesthetic involves certain risks to a patient, and it is the 
operator’s responsibility to use only those agents with which he is most familiar, 
For a general practitioner, local agents such as novocain should be his choice. 
This may at times be combined with gas-air or gas-oxygen analgesia. 


Fig. 2.—Twenty-four hours following first symptoms of swelling. 


Fig. 3.—Tracheotomy twelve hours later. 


Twenty-five per cent of patients have teeth removed when a tooth is painful. 
If in these cases the infection is localized and extraction is considered safe, it 
might still be unwise to use a local anesthetic. For the remaining 75 per cent 
a choice of novocain or a combination of novocain and analgesia may be ad- 
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visable. There are few general practitioners who are trained sufficiently to 
assume all of the risks of a general anesthesia and usually the accommodations 
suitable for the recovery of these patients are limited. 

The average ambulatory patient is a good anesthetic risk, but unless most 
patients are treated as the hundredth possible poor risk, accidents may be more 
frequent than is necessary. 

Age, fatigue from illness or overwork, reactions from previous similar ex- 
periences, telephone or written reports from the physician, existence or absence 
of acute infections, idiosyncrasies, and other disabilities aid in caleulating the 
resistance of a patient and risk involved in choosing an anesthetic. 

If my choice were limited to the most fundamental contribution to a 
successful operation, I should be inclined to select a good and safe anesthesia 
for the duration of the operation. A satisfactory and sufficiently prolonged 
anesthesia for the general practitioner is more possible if local anesthesia with 
or without analgesia, rather than gas-oxygen alone, is used. I am referring to 
the average general practitioner. If a general anesthesia is thought wise, re- 
member your own limitations and if necessary refer the patient to someone who 
is better equipped and trained to treat these cases. Again, satisfy your pa- 
tient’s wishes only as they are consistent with safe treatment. 

Out of 500 cases of analgesia and novocain the following cases may suggest 
the advantages of this aid to better exodontia. 

A woman, aged 24, five months pregnant, had eaten a full meal two to three 
hours previous to her appointment. Two aching teeth due to pulp involvements 
were removed by the above method and her recovery was normal. 

A diabetic man of 55 had a poor gas anesthesia record. A meal and insulin 
were taken 314 hours previous to his appointment. Four teeth were removed 
and recovery was normal. 

A woman, aged 83, had an appointment at 11:15 a.m. to have two teeth re- 
moved with gas anesthesia. Cereal, with cream, orange, and coffee had been 
taken at 9:00 a.m. Her heart was reported to be weak (to be expected at 83). 
Instead of gas-oxygen she was given analgesia and novocain followed later by 
a spot of brandy and a cup of coffee with a very happy recovery. 

A man, 55, had an appointment on a Tuesday at 2:45 p.m. He had last 
slept on the previous Sunday for four hours and since had been a member of a 
rescue party which brought down the mountain a boy who had died while hiking 
in a snowstorm. He had driven 200 miles Tuesday, the day of the appoint- 
ment, with but a cup of coffee to keep him going, and intended to return the 
same 200 miles after taking gas for the removal of two teeth. He was also a 
bleeder, and when it came to the extraction of teeth he admitted that he had 
no courage. 

Six minutes with analgesia and novocain allowed sufficient time to remove 
the teeth and to suture across the sockets without haste or risk. 

A 65-year-old man had no luncheon but did have a cocktail. He had 
planned on gas-oxygen. Analgesia and novocain were used, and he liked it so 
well he repeated the cocktail before his next appointment when analgesia and 
novocain were again used. 
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Seventy operations of difficult impactions, cyst excisions, and other types 
of operations were also performed with this anesthesia combination. Such an 
anesthesia permits the patient to have a light meal three to four hours previous 
to the appointment; it allows the operator ample time to work carefully; the 
patient is very often oblivious of the entire procedure, and there is a very low 
percentage of long recoveries. Also, there is less wear and tear on the operator. 
It need not be used on all patients, but it should be considered as another ad- 
junct to dental health service which may assist in reducing the hazards in exo- 
dontia. 

ACCESS TO FIELD OF OPERATION 


For the removal of difficult teeth or buried tooth fragments good visibility, 
access to the field of operation by means of flap retraction is a most important 
aid. The designs of flaps are many, but in principle, if correct, they should be 
the same. 


Fig. 4.—Infected maxillary right lateral incisor to be extracted. Immediate temporary supply 
to be inserted. 


For the removal of hidden roots I am not opposed to the technique which 
requires the exposure of the roots through the alveolar or buceal plate. Limit- 
less destruction of bony ridges or plates which will cause unnecessary de- 
formities and complicate the construction of replacements is needless. If 
planned carefully, sufficient exposure can be obtained without making it difficult 
for the substitution of artificial supplies. 

The purposes of using flap technique are to obtain better access, to reduce 
trauma, and time of operating. The error of making small incisions should be 
avoided as this will defeat the primary reasons for this technique. The source 
and direction of blood supply and the dimensions of the pedicle or flap attach- 
ment are important to the metabolism of the retracted tissues. The flap should 
be designed so that retraction away from the site of operation is possible, which 
will provide an unobstructed view, and unnecessary trauma of the flap will be 
avoided. 
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Burrs, chisels, automatic, with hand mallets or hand pressure, are used 
to remove bone and to separate roots. My advice to the general practitioner 
would be to use the instrument with which he is most familiar. 

Perhaps a case illustration would help. A maxillary first molar palatal root 
has been fractured. X-rays, which are ‘‘musts’’ when teeth are to be extracted, 
show the root tip to be close to the floor of the antrum, and the root could with 
very little effort be lost into the cavity above it. 

If the patient is a poor surgical risk, i.e., a patient who could not safely 
weather undue excitement or trauma, such as persons with angina pectoris, 
those recently recovering from acute illnesses, ete., the operator might better 
complete the operation at another time, unless he is very familiar with the neces- 
sary procedure and is confident that the root can be removed with little added 
shock to the patient. Know your patient and know yourself! 


Fig. 5.—Flap design. Postoperative result. Ridge was maintained to allow for immediate 
supply. Dressings to be inserted through ‘‘window’’ made with cautery. 


Fig. 6.—Result two weeks following operation. 


If the extraction was attempted under general anesthesia, and in a dental 
office, stop and continue with local anesthesia or arrange for a satisfactory 
anesthesia at another appointment. 


If x-rays have not been taken, the operator should delay further efforts 
until satisfactory x-rays are available. 


be 
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Free from all the above complications, except for the removal of the root 
tip, the procedure would be as follows: 

A wide flap, sufficient to provide adequate exposure, is retracted buceally, 
bone is removed with rongeurs or burr until the fragment is uncovered 
sufficiently to see and dislodge it by applying forees away from and not in the 
direction of the antrum. The sinus may have to be invaded, but it is wiser 
to do this with the proper access than to do so blindly and with greater pos- 
sibilities for failure. This takes longer than the telling, but it is the safer and 
more rapid approach. Palatal access is unsatisfactory. 

Working from one socket to the other in mandibular molar regions with 
sharp elevators, making windows in the buccal or labial plates, as in root am- 
putations, are other useful ways of eliminating root fragments. Fundamentally, 
an operator who is careful and precise in his judgment, good anesthesia, and 
satisfactory exposure of the field of operation are of extreme importance. 


Fig. 7.—Root in floor of antrum. Two previous unsuccessful attempts were made to remove 
root by palatal approach. 


IMPORTANCE OF X-RAYS 


I have mentioned that x-rays are ‘‘musts’’ in exodontia. Crooked, thin, 
or hypercementosed roots, dense or rarefied bone, proximity of roots to sinuses, 
nerve canals, or other teeth, unsuspected areas of pathology can be accurately 
determined only by radiographs, and it is imperative that an operator be in- 
formed of the presence or absence of these anatomic and pathologic factors be- 
fore attempting treatment. 

X-rays which do not inelude root ends, or are taken at improper angles, in- 
correctly exposed or developed x-rays may be worse than none at all and should 
not be accepted or tolerated. Opportunities are available for any dentist to 
improve his x-ray technique if faulty, and if he is extracting teeth his results 
in many instances may depend directly on the kind of x-rays he is taking. Not 
only might he operate more intelligently and successfully, but by having a 
satisfactory radiographic survey, and by a little timely thinking, he might 
consider himself insufficiently experienced to attempt the operation. 

I find that patients ordinarily are very kind to general practitioners who 
fail to complete an operation, but if complications of infection, prolonged pain 
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or shock oceur postoperatively, it requires careful explaining to exonerate his 
efforts. The risks involved and possible complications should be carefully de- 
scribed to patients whenever they can be anticipated. Correct x-rays will assist 
an operator in forecasting trouble and medico-legally they are a necessity. 


USE OF SULFONAMIDE DRUGS 


There have been many varied reports about the topical use of the sulfon- 
amides in oral surgery and exodontia. Dr. Chester Keefer, professor of medi- 
cine at Boston University Medical School, is responsible for the following in- 
formation. 


Fig. 8.—Retraction of flap and exposure of root. Antrum proper was not diseased. 


Fig. 9.—Return of flap: one-fourth inch tape dressing in place for forty-eight hours to allow 
for drainage of repair ‘‘end products’’ and clot disintegration. 


Sulfanilamide which is the active principle of prontosil, a dye, was the first 
of these drugs to be used topically, and it was found during and following the 
evacuation of Dunkerque that when this powder was placed directly into the 
wounds at the first dressing station these patients fared better than other cases 
who were not treated with sulfanilamide. Once infection was established, how- 
ever, the above treatment was less effective, which suggested that it was more 
useful as a prophylactic than a therapeutic agent. 


~~ 
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Sulfanilamide is more soluble in body fluids than the other derivatives, 
pyridine, thiazole and lately diazine, which has been used successfully in the 
treatment of burns. To act effectively these drugs must be dissolved into the 
body fluids, for a sufficient time and in sufficient concentrations to do good. 
These drugs when taken intraorally diffuse through all tissues, spinal fluid, kid- 
neys, blood, ete., so that the tissues are of the same concentration as the blood. 
The concentration of blood and tissues must reach a certain point, 10 mg. 
and remain there for the required time. 


Fig. 10.—Unsatisfactory pre- and postoperative x-rays. 


Fig. 11.—Follow-up x-ray shows roots remaining. 


When given topically higher local concentrations are obtainable, but unless 
repeated every ten to twelve hours the effect is readily dissipated. 


Sulfanilamide is, as you know, specific for the hemolytic streptococcus. 
This would make it the more effective drug if the predominating organism is a 
Streptococcus hemolyticus; but even then the applications should be frequently 
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repeated. The topical use of any of these drugs is more effective when pus is 
not present, and if not carried off by bleeding and the general exudate which 
is present in a fresh wound. 

Sulfapyridine is about discarded in favor of sulfathiazole which attacks 
both the streptococeus and the staphylococcus and which when given orally does 
not produce the nausea and vomiting that were common in the use of pyridine. 


The values of washes and ointments in the treatment of local infections 
might be questioned because of the limited time that the drug has to influence 
the bacteriostatic action of the tissues on the organisms which cannot take place 
without the absorption of these drugs into tissue fluids. 


The formula for the topical use of a sulfonamide drug would seem to be 
that if the local tissues ean be sufficiently saturated and the saturation main- 
tained for a sufficient time, and if the drug will lend itself to ready solution in 
the tissues of the body, it may be effective in oral surgery, otherwise not. 

For intraoral or topical uses these drugs are more effective before pus has 
formed. For prophylactic intraoral use patients with rheumatic heart disease 
or other acute illnesses which might be further complicated by the extraction 
of infected teeth may be benefited by the use of these drugs, before the teeth 
are extracted and as a precautionary measure. Clagett and Smith recommend 
the prophylactic use of sulfapyridine in all cases of valvular heart disease so 
that bacterial endocarditis following extraction of teeth may be prevented. 

Persons sensitive to novocain may be sensitive or allergic to the sulfonamide 
drugs. Both are amido-benzoie acid derivatives. 


POSTOPERATIVE CARE 


The care of wounds and control of postoperative complications are both 
important. Volumes have been written and spoken, and it would be hopeless 
and unnecessary to attempt a complete survey of this period of recovery which 
is more prolonged and usually more uncomfortable than the operation or 
preparation for the operation. 

There is and perhaps will always be some speculation as to the recovery of 
a patient following any operation. In spite of all of the preoperative planning 
and operative skill and judgment employed, the complexities of human resist- 
ance are so inealeulable that postoperative results cannot always be pre- 
determined. 

Our fingers are ¢rossed many times, but the odds are in our favor if the 
approach has been deliberate and the deed has been precise and certain. 

I think that it would be apropos to repeat at this time the dictum: ‘‘Na- 
ture heals wounds, man dresses them.’’ There are, however, certain observa- 
tions that man has made which influence the healing of wounds. 


A young adult will heal more quickly than an aged person. 

A rested patient will respond to an operation more satisfactorily than any- 
one who is exhausted. 

Poorly planned and executed cases do not respond as well as those which 
are carefully handled. 
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IMPORTANCE OF DIET 


All patients depend on their food intake for strength and resistance. No 
engine can operate without fuel, and if the human machine is deprived of its 
fuel consumption for a few days, the reserve has to be tapped, which, if it 
happens to be low at the start, may take a long while to replenish. 

Dr. John D. Stewart of Buffalo, N. Y., writes: ‘‘Continued advance in the 
understanding of the relation between nutritional deficiencies and postoperative 
complications is evident. As the preoperative condition of the patient is 
studied more generally, and with improved methods, two facts stand out: that 
nutritional deficiencies are frequently multiple, and that they are often present 
in latent or subclinical form. Thus, it may happen that unsuspected borderline 
vitamin or protein deficiency is intensified by the stress of the surgical ordeal 
and the postoperative period of starvation, with resultant grave complications.”’ 

While the general care of a patient must influence the course of a healing 
wound, local attention is necessary, and a patient must be impressed with the 
importance of local care. Frequent visits to the dentist should be insisted upon 
if necessary. 

Postoperative pain can be caused by infection, trauma, exposed nerves, 
presence of foreign bodies, sharp ridges, too rapid closure of the orifice of the 
wound, and the fatigue cycle where less sleep and rest means more pain and 
vice-versa. 

Locally, guaiacol and olive oil or peanut oil equal parts is about as specific 
a medication as anything I know of, and for general medication anything from 
the opiates to empirin compound is usually effective. Barbiturates are not pri- 
marily pain killers; they are sleep producers and should be used as such. 

My last example is the case of a woman of 50 who had a very painful tooth 
to be removed. Local anesthesia, with or without analgesia, was thought to be 
inadequate. She had not eaten for eighteen hours, and during the general anes- 
thesia of five minutes’ duration her pulse dropped to 40, and she experienced 
a circulatory collapse. Caffeine sodium benzoate was given intramuscularly, 
and while her recovery was slow, it was uneventful. Mrs. X had taken 40 grains 
of aspirin, three allonal (barbiturate) tablets, and three doses of paregoric 
to free herself from pain. She was premedicated plus, and her natural reflexes 
were not operating. 

CONCLUSION 

The mechanics and general management of extraction cases are made more 

complicated by the following factors which may occur singly or in combination 


with each other. 


Generally 

1. Disregard for the patient’s resistance 

2. Disregard for the operator’s capabilities or surgical judgment 
3. Poor anesthesia 


Locally 


1. Exostoses of supporting bone 
2. Root hypercementosis 
3. Root curvature 
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4. Proximity of tooth or root fragments to other anatomic structures, such 
as sinuses, nerve canals and other teeth 
5. Inadequate or no x-rays 


6. Improper access to the field of operation 
7. Presence of acute infections 
8. Extension of infected areas, acute or chronic. 
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NEWER ASPECTS OF THE PROBLEM OF FOCAL INFECTION 
GEORGE STEIN, M.D., D.M.D., Boston, Mass. 


INTRODUCTION 


 eeioee afro in the last few years interest in the problem of focal infection 
appears to have diminished, discussion of this question has reappeared in 
the journals. The problem has not been solved; therefore the decrease in interest 
must be explained by the absence of new findings rather than by the absence of 
the problem. 

The discussion was begun anew by H. A. Reimann and W. P. Havens in a 
leading article of the first issue of the Journal of the American Medical Associa- 
tion of 1940.1 They reached the conclusion that infected teeth may sometimes 
play a role in the development of those diseases which are considered to be a 
sequence to ‘‘focal infection,’’ believing that this mode of pathology is not of 
great importance. 

Under the influence of the theory of foeal infection, dentistry has paid 
special attention to the pulpless tooth, prophylactically as well as therapeutically. 
This development must be considered as an important improvement in dental 
care, and an article such as the above-mentioned may tend to impair this develop- 
ment. It would seem, therefore, that the authors went too far to the negative 
side, for which reason it is advisable to present other evidence indicating the 
importance of the subject. 

About twenty-five years ago, when the theory of focal infection was first 
advanced, a radical procedure, namely the removal of all pulpless teeth, was 
advocated in the United States. This was unfavorably criticized on many sides. 
The writer has always applauded American dentistry for this decision. It 
must be remembered that at that time American dentistry had considered pre- 
servation of the pulpless tooth by root treatment as one of its most valuable 
services to the patient. But in spite of that, when the statement was made that 
pulpless teeth could have an unfavorable effect on the health of the patient, a 
prompt change took place, leading to the above-mentioned radical procedure, 
which revolutionized dentistry. This may be considered an expression of a high 
sense of responsibility toward the patient. 

Today, after many years of research work, a review of this once radical de- 
parture should be considered. 

The theory of focal infection is generally known; therefore, the discussion 
of the subject may be limited to some newer aspects concerning which the 


writer has experience on the basis of personal investigations and experiments. 


BACTERIOLOGY 
Metastasis of bacteria, the influence of toxins, or the existence of an allergic 
state have so far been considered as possible explanations for the development 


Read before the Greater Boston Dental Society, April 17, 1940. 
From the Oral Pathology Department, Harvard Dental School. 
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of systemic disease from a focus of infection. It remains a problem of medicine 
to prove which of all the diseases that have been considered in the entity of focal 
infection really may be brought into connection with infectious processes and 
their sequences. It is a widespread belief that all pulpless teeth may be con- 
sidered infected. Different investigators have stressed that this is not true; 
but in the last few years the fact again has been repeatedly asserted. 

When extracting a tooth for the purpose of bacteriologie investigation, 
there always exists the danger of contamination by the mouth flora. The 
chemical disinfection of the gingiva and the pockets surrounding the tooth has 
not proved to be completely effective. For this reason alone the correctness of 
a number of bacteriologic investigations of pulpless teeth may be questioned. 
Better results are obtained if the pockets are cauterized before extraction.” 
When using this method, the gingiva and the adjacent teeth are painted with 
tineture of iodine and washed with aleohol previous to the cauterization. After 
the pockets are cauterized and the tooth is carefully extracted, the apex is cut 
off with sterile cutting pliers and is cultivated in Rosenow’s brain broth and soft 
brain agar. In spite of these precautions, contamination can be avoided only 
in a certain percentage of cases. This was demonstrated in the experiments 
summarized in Tables I and II. The controls, extracted teeth with living healthy 
pulp, showed this contamination to be less frequent on front teeth and more fre- 
quent on premolars and molars, and to increase in cases where deep pockets 
and exposed bifureations were present. In spite of this source of error which 


amounts to at least 15 per cent, a considerable number of pulpless teeth proved 
to be sterile in aerobie and anaerobie cultures. The results from pulpless teeth 
were almost identical with those from untreated teeth and teeth with root fillings 
which did not reach the apex of the tooth. The result, however, was definitely 
better in teeth where the root canal was filled to the apex. 


TABLE I 


BACTERIOLOGIC EXAMINATION OF THE DETACHED APICES OF EXTRACTED TEETH 


Teeth with living pulps: NUMBER OF 
Average of all types of teeth TEETH 
Uneomplicated extractions 39 15% 85% 
Extractions with various complications 62 32% 68% 
(fractures, deep pockets, exposed bi- 
fureations, ete.) 
Pulpless Teeth: 
__ Average of all types of teeth 73% 27% 
___ Granulomas 70% 30% 
X-ray Examination: 
____Radiolucent area on the apex 74% 26% 
___ X-ray negative 71% 29% 


INFECTED STERILE 


In evaluating the figures as given in the tables, it must be taken into ae- 
count that included in the positive cultures are at least 15 per cent contamina- 
tions such as were found in the controls made on living teeth. The number of 
sterile apices will, therefore, be even higher. More detailed information about 
this investigation can be found in the quoted papers. 
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The assumption that even the pulp of living teeth may contain bacteria 
seems to be clarified by the investigations of E. W. Fish and MacLean.* These 
authors demonstrated that under certain conditions, which frequently occur, bac- 
teria may be aspirated into the pulp tissue during extraction. They discussed 
the value of cauterization of the gingiva previous to the extraction, as recom- 
mended by the writer. 

The bacteriologic investigations clearly show that careful differentiation is 


necessary in judging the pathologie significance of pulpless teeth; a greater 


number of them must be considered sterile than is usually believed to be the ease. 
This difference in pathologie significance, too, can be deduced from the fact that 
frequently different kinds of bacteria can be cultivated from different pulpless 


teeth of the same mouth. 
TABLE II 


BACTERIOLOGIC EXAMINATION OF PULPLESS TEETH SHOWING DIFFERENT CONDITIONS 


CONDITION 


NUMBER 


INFECTED 


STERILE 


Untreated 

Pulp amputation 

Root filling, leaving the apical part unfilled 
Root filling reaching the apex or overfilled 
No notes taken 


143 
67 
39 
22 


| 29 
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74.1% 
79.1% 
74.4% 
45.5% 
75.9% 


25.9% 
20.9% 
25.6% 
54.5% 
24.1% 


Total 


73.3% 


26.7% 


300 


Rosenow’s theory of elective localization of streptococci was refuted by 
many, and it is doubtful whether it is true in its original conception. But 
there is evidence from experiments conducted by the Swiss bacteriologist, Grum- 
bach,* and the writer,® that there are strains of streptococci which very definitely 
show a different biologic behavior in the first or second generation, and which 
are sometimes quite difficult to distinguish by cultural methods only. This 
specific behavior is frequently lost if the bacteria are cultivated for some genera- 
tions on most of the artificial media. For preservation of the biologie character 
of the particular strains, Grumbach preferred the method of Warren Crowe.° 
Great credit is due Rosenow for having stressed the significance of early 
generations of bacterial strains for such studies, a requirement which very often 
was neglected by those who tried to repeat his experiments. However, an exten- 
sive and critical re-examination of Rosenow’s experiments is yet to be made. 

The requirement of using the first or second generation should especially 
be observed in the preparation of effective vaccines. With vaccines thus pre- 
pared, a good specific reaction was obtained in intracutaneous injections.’ In 
some eases the cutaneous reaction with autovaecines from bacteria from the 
patient’s own teeth could be followed in the course of the disease (endocarditis, 
In eases of good progress toward healing, the reactions 
In unfavorable 


infectious rheumatism). 
became gradually weaker and finally disappeared entirely. 
cases they remained unchanged or became stronger. The therapeutic significance 
of different vaccines will be discussed later. 

Frequently vaccines thus prepared from bacteria cultivated from the apices 
of infected teeth did not give any skin reactions. In other cases only one out of 
a number of strains obtained from one single apex gave such a reaction. Skin 
reaction of this kind may therefore be used as a test for diagnostic purposes. 
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In studies with skin tests, filtrates of the broth cultures of 94 strains of 
streptococci were prepared.” One hundred and thirty patients were tested with 
these filtrates; thirty-three patients received injections prepared from their own 
teeth, as well as a number of control injections from other strains; ninety-seven 
patients were used as controls. Among the thirty-three patients, reactions to the 


patient’s own strain were positive twenty-one times. In all cases the sterile un- 


cultivated bouillon was used as a control. Among the twenty-one patients show- 
ing these positive reactions with their own strains, the control injeetions with 
bouillon were positive ten times and negative eleven times. In almost half of 
the tested cases the positive reaction was due to some kind of general hyper- 
sensitivity. In 8 of the eleven positive cases with negative control test, the tests 
with other foreign strains were negative; in two some of the foreign strains 
were positive and in one ease no foreign strains were injected. All patients 
tested were suspected of suffering from focal infection. 

These preliminary studies indicate that further investigations in this 
direction with discriminating controls may yield more valuable results than have 
been hitherto obtained. The importance of the use of first or second generation 
of bacteria for these studies may once more be stressed. Whatever the interpreta- 
tion of these observations may be, they seem to show the difference of the im- 
munologie behavior of the patient to different strains present in foci of infection 
on the apices of pulpless teeth in his mouth. 

Another point may be mentioned. It was found in investigations carried 
on in collaboration with Dr. Kovaes that not infrequently streptococci belonging 
to the group of enterococci could be cultivated from the apices of infected teeth. 
The significance of this observation increased when, in some cases where the 
clinical picture of subacute bacterial endocarditis has followed a tooth extrac- 
tion or some other trauma of the tooth, enterococci could be cultivated from the 
blood.’ 

In order to study the importance of the bacteria grown from the apices 
of infected teeth and differences in the effect of various preparations, H. Popper 
and the writer made intracutaneous injections of the bodies of bacteria and of 
filtrates of the culture media of different types of streptococci in selected 
patients. It can be stated that there was by no means an equal positive or nega- 
tive reaction with the bodies and the filtrates; we had the impression that the 
reaction with the filtrates was more specific than that with the bodies. It was 
noted that the reaction was positive in a relatively high percentage of patients, 
and in much higher dilutions with the vaccines prepared from enterococci than 
with those of many other types of nonhemolytic streptococci, 

Enterococci differ from Streptococcus viridans in biologie behavior. The 
study of the significance of enterococci in connection with our problem deserves 
an increased interest, as it is sometimes difficult to differentiate Streptococcus 
viridans and enterococci on the ordinary culture media. The suspicion seems 
justified that in some cases of diagnosed subacute bacterial endocarditis 


enterococci may have been present in the blood. 
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Histologic investigations of the tissues surrounding the apices of pulpless 
teeth also show that not all dead teeth can be judged alike. The radiolucent 
area seen in the x-ray picture may represent pathologic processes of great 
variety, as can be verified in any textbook of oral histopathology. 

These variations in the conditions at the root apices of dead teeth point to- 
ward a difference in pathologie significance which may be correlated with 
the variation in the results of the bacteriologic examinations already described. 


EXAMINATION OF THE PATIENT 


When several pulpless teeth are present in the mouth of the patient, it is 
necessary to make a careful differentiation. It is important for the clinician to 
discover in each individual case those teeth in the mouth of the patient which 
may be considered as a possible starting point of a systemic disease. I feel 
that the widespread custom of having the teeth of a patient x-rayed, and of select- 
ing the teeth to be suspected as the probable cause of a systemic disease merely 
from the evidence given by the x-ray picture, is unsatisfactory. A thorough 
clinical oral examination is indispensable; therefore, thought should be given 


to the following considerations : 

A foeus of infection at the apex of a root ean have an effect on the body 
only if it is really active; that is, if a real process of infection and inflammation 
is going on. Activity will produce some signs and symptoms that may be 
recognized, but considering that the infection in question frequently is only 


of low virulence, which is a characteristic feature in focal infection, the signs and 
symptoms will often be indistinct and somewhat obscure. Special effort should 
be made in clinical examination of the teeth to search for them. 

It seems advisable to divide diseases due to focal infection into two main 
groups: 

1. Diseases with determinable onset and of relatively short duration, having 
occurred immediately before the time of the examination ; for instance, rheumatic 
fever, acute nephritis, erythema multiforma, iritis, or acute exacerbations of 
chronic systemic diseases. 

2. Diseases of long duration, sometimes of many years and with lingering 
onset, such as chronic arthritis, chronic nephritis, some kinds of eezemas, and 
malaise with lingering temperatures. 

In the first group we frequently find a positive dental history, in a sense 
which will be discussed immediately, and here the infected tooth may serve as a 
portal of entrance for an infective medium. 

In the second group, the dental history is of minor value because of the 
long duration of the disease, which makes it almost impossible to get reliable 
information by which a relationship may be established between infective 
processes on the teeth and the onset of the sickness. Only during periods of an 
exacerbation of the chronic condition may the dental history be of value. On the 
other hand, the presence of chronic active foci of infection may have nothing to 
do with the original development of the disease but may prevent or retard re- 


covery. 
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CLINICAL AND DENTAL HISTORY 


The importance of tonsillitis as the cause of many diseases was established 
mainly from the medical history. Frequently it was found that one or two 
weeks before the occurrence of certain diseases, the patient had suffered from 
tonsillitis. If a dental history were taken systematically, one would be surprised 
to find how frequently one or two weeks before the appearance of an endocarditis 
or rheumatic fever an acute or subacute inflammation of a tooth had occurred. 

For a long time odontogenic focal infection of children has been neglected. 
It has been found, however, that for the study of focal infection, the observation 
of such conditions in children is in some respects more informative than that 
of those in adults. 

In the case of adults we are often dealing with patients of the second group, 
who for many years have been suffering from a chronic disease. Therefore it is 
very difficult to learn anything valuable about the origin of the disease or to 
decide whether teeth were in any way involved. The primary infection may 


even have occurred in childhood. 

In children, however, it is often possible to observe the beginning of such 
diseases and to establish their probable cause. Furthermore, the dental condi- 
tions in children are simpler in many respects. Thus the history of 80 children 


suffering from endocarditis, rheumatic fever and chorea revealed that in approxi- 
mately 45 per cent tonsillitis had preceded the diseases.° About the same per- 
centage had a history of inflammatory processes about the teeth, occurring one or 
two weeks before the onset of the sickness. It is of special interest that in most 
vases the children who did not have tonsillitis had a positive dental history, and 
vice versa. Only 10 per cent of the histories were overlapping. 

As tonsillitis and tooth infection are frequent conditions in children, eighty 
children who suffered from diseases which had nothing to do with focal infee- 
tion were used as controls in order to determine the incidental rate of the oe- 
currence of these complications. 


TABLE III 


RHEUMATIC DISEASES CONTROL 
(80 CASES) (80 CASES} 
Simultaneously positive dental history and posi- 10% 5.0% 
tive history of tonsillitis 
Positive dental history 30% 10.0% 
Positive history of tonsillitis 35% 12.5% 
Without positive dental. history or positive 25% 72.5% 
history of tonsillitis 


CASE REPORTS 


The following cases serve as an example of a useful dental history : 

Case 1.—A boy, E. H., 4 years of age, suffered from acute rheumatic fever 
and endocarditis. Upon admission to the hospital, an abscess was found, in- 
volving the second left maxillary deciduous molar. The x-ray picture showed 
a large radiolucent area. An incision was made and the tooth removed. There- 
after a rise in temperature occurred and the child became much worse. Gradually 
the temperature subsided and disappeared after three weeks. There were many 
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other infected deciduous teeth present in the mouth of this child, some with 
radiolucent areas. “The mother refused to have these teeth extracted. Seven 
months after the first attack, the child was brought back to the hospital with 
a recurrence of the endocarditis. Two weeks previously there had been suppura- 
tion on the right maxillary mesial deciduous incisor, which was then extracted. 
A few weeks after recovery, the child suffered from another recurrence of 
endocarditis, following an active inflammation of the left mandibular second 
deciduous molar. 

In this case the patient had been affected three times with a general reaction 
after inflammatory processes on the teeth. Simultaneously with the inflamma- 
tion on the teeth there was an enlargement and sensitiveness of the regional 
lymph glands. It should be emphasized that the patient had never had 
tonsillitis, according to the history of this case. 


Case 2.—This case will serve as a further example of the subject under dis- 
cussion: A 12-year-old girl, B. E., was brought to the hospital with endocarditis, 
and nodose rheumatism, which is characterized by frequent recurrence of a rash 
and by long duration of the sickness. A few days before the outbreak of the 
disease, the gangrenous right mandibular first molar began to cause pain, and the 


region surrounding the tooth was swollen. The x-ray picture showed a radio- 
lucent area. Upon examination, a fistula secreting pus and enlarged sensitive 
lymph glands were found. From the secretion, streptococci were cultured, and 


from the latter a vaccine was made.. An intracutaneous injection gave a positive 
result. During four weeks of observation there were many recurrences of the 
rash. Then the tooth was removed, and was found to have an adherent granu- 
loma. After the extraction, a rash of short duration oceurred. Subse- 
quently, no recurrence was observed within an observation period of two years. 

Dental history is of such importance that it seems justified to continue with 
the discussion to bring out some further points. In some cases we learn from 
the patient that a tooth has been removed on account of pain and inflammation, 
one or two weeks before the outbreak of the sickness. This, too, is to be looked 
upon as a positive dental history. It may be surprising to learn that a tooth 
which had been removed before the outbreak of a disease could have caused that 
disease. This may be explained as follows: 

An active infection which causes general disease may be called an initiating 
infection. The initiating infection, for instanee a tonsillitis, often causes 
transitory invasion of bacteria into the blood stream, or an allergic condition. 
Sometimes the bacteria establish themselves in certain organs such as the heart, 
the kidneys, the joints, ete., and secondary lesions develop independently of the 
primary focus. Thus we often find that tonsillitis which may have caused 
rheumatie fever had already disappeared at the time of the outbreak of the 
generalized disease. The following case is instructive: 

CasE 3.—A tonsillectomy had been performed on a child while the tonsils 


were in a state of chronic inflammation. One week after the operation chorea 
developed, which lasted the normal length of time. Although the tonsils, which 
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probably had caused the disease, were removed before the outbreak of the chorea, 
no change in the course of the sickness could be noticed. 

A few years ago it was shown by Okell and Elliott’® that a high percentage 
of tooth extractions is followed by an invasion of bacteria into the blood stream. 
Fischer and Gottdenker™ made similar observations in cases of tonsillectomy. 
They found that in 30 per cent of the cases tonsillectomy is followed by a 
transient invasion of bacteria into the blood. The climax of the invasion may 
be observed two hours postoperatively ; within twelve to twenty-four hours the 
blood is again entirely sterile. Normally, this invasion of the blood by the 
bacteria does not cause any noticeable disturbance in the health of the individual, 
but if the bacteria are especially virulent, or if the patient has a low resistence, 
the bacteria may succeed in establishing themselves in some organs. 

If caries reaches the pulp of the tooth, a direct communication exists be- 
tween the mouth and the interior of the body, and the tooth in this case may 
form a portal of entry for oral bacteria. 


Case 4.—(Figs. 1 and 2.) A 10-year-old boy, M. R., suffered from a swell- 
ing of the lymph gland in the left submandibular region; a tuberculous sinus 
developed. The x-ray examination and a thorough clinical examination failed to 
reveal a primary tuberculous infection of the lungs. The middle lymph gland 
of the submaxillary group was the largest; the glands at the angle of the 
mandible and in the neck became gradually smaller in size. The x-ray picture 
showed calcification in the glands. In accordance with the clinical findings, the 
pediatrician looked for a primary tuberculous infection in the region of the 
affected lymph glands. A broken-down gangrenous left mandibular first molar 
with a radiolucent area around the apex was discovered. This tooth was removed 
with great precaution, in order to avoid contamination of the apical region 
during the extraction. The apex was cut off and ground, and this material in- 
jected into a guinea pig which developed typical tuberculosis. A control with 
the gangrenous right mandibular first molar and the saliva proved negative. 
Thus the presence of living tubercle bacilli in the apical region of the suspected 
tooth was proved.”” 

In the history of a ease of suspected focal infection, the report of root canal 
treatment deserves attention. It is not at all rare when studying the history 
of a case, to learn that root canal treatment was followed by an inflammatory re- 
action shortly before the onset of a disease, or that a root canal treatment had 
to be interrupted because of the outbreak of a disease. 

In 1930 the writer reported on seven cases of subacute bacterial endo- 
carditis, four of which had a definite positive immediate dental history.® ** In 
one case a root treatment of a tooth with reactions consisting of inflammation and 
swelling had to be interrupted on account of the onset of the disease. In a 
second case fever developed a few days after the extraction of a tooth which was 
in a state of acute inflammation. In a third case the placing of a bridge was 
followed by a swelling of the cheek and a rise in temperature, probably caused 
from an unsatisfactory root canal treatment. From that time on, the tempera- 
ture never subsided. In a fourth case the temperature started a few days after 
a swelling in the apical region of a tooth subsequent to root canal filling. 
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The studies on subacute bacterial endocarditis were continued; in almost 
half the cases, similar dental histories were obtained.’ Cases reported in the 
last few years in this country confirm this connection between manipulations 
on the teeth and the development of subacute bacterial endocarditis. As subacute 
bacterial endocarditis is generally a fatal disease, our attitude and procedure 
should be influenced by such findings as have been described. 

I trust that I have made clear the importance of an immediate dental his- 
tory. It will frequently enable us to concentrate our attention to one single 
tooth in the patient’s mouth. 


Fig. 2.—Calcification in the left submandibular lymph glands at a. A broken-down gangrenous 
left mandibular first molar with a radiolucent area around the apex at b. 


CLINICAL DENTAL EXAMINATION 


Swelling and visible inflammation of the tissues surrounding the apices are 
important signs of active infectious processes. Another important sign is 
sensitivity of the infected tooth to percussion. This sensitivity is very pro- 
nounced in cases with definite inflammation. This symptom, however, deserves 
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Fig. 1.—M. R., 10-year-old boy, with a tuberculous sinus in the left submandibular region. 
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further discussion. When the reaction to percussion is thoroughly tested, we 
will find that many pulpless teeth which are causing no trouble whatsoever to 
the patient still prove somewhat sensitive to percussion; if marginal perio- 
dontitis or traumatic occlusion is excluded, this sensitiveness may be inter- 
preted as a symptom of an active process at the apex of a tooth. 


Another clinieal sign in the search for an active apical process is the 
sensitivity to pressure of the alveolar bone in the region of the apex; this, too, is 
frequently observed on teeth which do not bother the patient. In many cases, 
but especially in children, the regional lymph glands, which collect their lymph 
from the area of the roots, are frequently found enlarged and sensitive. 


In the diagnosis of active inflammation, therefore, the x-ray picture plays 
not the most important part, although it is frequently considered to do so. It 
was mentioned that histopathologic processes of very different pathologic signif- 
icance produce similar radiolucent areas around the apices. It is therefore not 
sufficient to consider only the x-ray picture of the teeth of a patient who has 
been referred to the dentist because of the suspicion of focal infection. The 
additional clinical examination appears indispensable. It is almost more prefer- 
able to resort, if necessary, to the clinical examination alone without the x-ray 
pictures, than to the x-ray pictures alone without clinical examination. 

A number of other examinations like blood analysis, sedimentation rate, 
the temperature, should also be mentioned, in passing, as valuable guides. 

A few years ago it was reported by Veil’* that the amount of complement, a 
constituent of normal blood serum, is diminished or even absent in the serum 
of patients suffering from rheumatism and allergic diseases during active mani- 
festation of these conditions. The writer has tried to make use of these observa- 
tions for our purpose. If patients with active periapical inflammations, espe- 
cially with high-grade inflammations or abscess formations, are closely watched, 
it may not infrequently be noted that some of them have, to a slight degree, 
joint and muscle pain which appears at the time of exacerbation of the inflam- 
mation and disappears soon afterward without causing a real feeling of general 
sickness. 

The complement content of the blood serum of forty-six patients with acute 
periapical inflammation was examined. In many patients only slight varia- 
tions in the complement content oceurred. There was frequently a slight 
increase of the complement at the time of acute inflammation, while the com- 
plement was diminished during two weeks following the subsiding of the in- 
flammatory process. 

There was a considerable decrease and sometimes almost disappearance 
of the complement in some other instances. These were frequently patients 
with slight rheumatic symptoms occurring during the inflammatory process. 
Two to four weeks after the inflammation subsided, thé complement content of 
the blood serum started to rise again. 

Table IV shows that the complement content was generally lower in the 
group with slight rheumatic symptoms than in the group without those symp- 
toms. An attempt was made to discover by this method the patients who may 
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TABLE IV 


COMPLEMENT CONTENT OF THE BLOOD 


46 PATIENTS WITH ACUTE INFLAMMATORY PROCESSES AT THE APEX OF A 
TootH WERE EXAMINED 


NO RHEUMATIC SLIGHT RHEUMATIC — 
SYMPTOMS SYMPTOMS 
Number of cases 36 10 
Complement content normal or slightly increased 24 1 
Complement content on the lower border 6 6 
Complement content diminished 6 3 


be in danger from periapical infections as far as general health is concerned. 
So far the material examined was not sufficient for this purpose.’® 

For diagnostic purposes the activation of the periapical infection was tried 
by different means, such as mechanical irritation,’* short waves," ete., in order 
to find out whether such an influence might produce a change in the general 
disease. The writer’s experience with this procedure, however, is limited. 


THERAPY 


First of all it should be emphasized that the treatment of the condition 
eaused by focal infection is up to the physician. The removal of a focus of in- 
fection which may be either the starting point of a general disease, or which may 
possibly hinder its healing, is merely a therapeutic measure performed by the 
dentist. It should, however, be undertaken only after consulting, and in col- 
laboration with, the patient’s physician, because the result of therapeutic 
measures upon the general condition may only be judged by him. Therapeutic 
measures planned to eliminate dental infection may involve some danger, and 
the choice of the treatment as well as the best time to carry it through should 
be subjects of consultation with the physician. As already mentioned, tooth 
extraction is frequently followed by an invasion of the blood by bacteria. This 
may explain some of the observed aggravation of the signs and symptoms which 
not so infrequently are experienced following tooth extraction. The time of the 
dental treatment should therefore be chosen with consideration of this possible 
complication. 

Certain precautions in tooth extraction may further be advocated. Among 
these are thorough disinfection of the gingiva and the pockets surrounding the 
tooth to be extracted with chemical disinfectants, and if possible, by cauterization 
of the pockets. Another precautionary measure which seems to be effective and 
which we have carried out for a number of years’ consists of the administration 
of antibacterial drugs which concentrate in the blood. In order to have as high 
a concentration as possible in the blood stream at the time of the extraction, 
we have administered intravenously injections of trypaflavin immediately before 
and after the extraction. Later, prontosil in adequate manner was used. With 
this treatment, exacerbations of the systemic condition almost never occurred 
after extraction. Today we possess, in sulfanilamide and sulfapyridine and 
related drugs, much more effective means, but with which the writer has had no 
personal experience. Since the afore-mentioned substances may present some 
danger to the patient, it would not be advisable to use them routinely with 
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every extraction, but only in properly selected cases. Special attention in this 
respect should be given to all cases of rheumatic history where the danger of the 
development of subacute bacterial endocarditis should always be kept in mind. 
In actual cases of subacute bacterial endocarditis, aggravation of the condition 
with rapid fatal termination following extraction was observed in some cases. 


In many cases we have prepared vaccines from the bacteria obtained from 
the extracted teeth. Following Rosenow’s ideas, care was taken that the vaccines 
were prepared by special methods from the first or second generation from the 
body. The use of vaccines seemed to be effective in a number of cases, and there 
is theoretic justification for the use of vaccines in mild infections of low viru- 
lence, such as often occur in focal infection. These vaccines were used diag- 
nostically as well as therapeutically. For diagnostic reasons intracutaneous 
injections were made with the bodies of the bacteria as well as with filtrates of 
the culture. There is a difference in the positive and negative reactions with 
both preparations, and we were of the impression that the filtrates often were 
more specific than the bodies. Preliminary experiments have been made to 
use the filtrate for therapy. 

The cutaneous reactions also were used in order to distinguish between dif- 
ferent strains cultivated from one apex, the strain which gave a positive re- 
action being used for vaccination. 

As already mentioned, we are not justified in drawing the conclusion that 
there was no connection between the focus of infection.and the disease, if the 
removal of the focus failed to have a therapeutic effect upon the disease. Diffi- 
culty of decision, however, too exists if there is an apparent improve- 
ment after tooth extraction. Unfortunately this question may not be considered 
as simple, and the answer requires considerable additional clinical and experi- 
mental work. 

Finally, we want to deal with the question of whether root treatment may be 
expected to yield satisfactory results. The difficulty is that we know root canal 
treatment may succeed in removing periapical infection, but we cannot at the be- 
ginning of such treatment predict what the final result will be. Each root canal 
treatment has therefore to be considered as an attempt only to cure a periapical 
infection. The probability of succeeding in this attempt may be estimated as 
\0 to 70 per cent in gangrenous teeth, and as 80 to 50 per cent in teeth with 
living or only partially infected pulps."® 

The safest method: for eliminating periapical infections is extraction. In 
all cases where there is a well-founded suspicion for the connection between 
tooth infection and general disease, and where the condition of the patient will 
not allow experimentation with less safe methods, tooth extraction is indicated, 
of course under the observation of all precautionary considerations previously 
mentioned. 

In all other cases root canal therapy may be considered, but the diseased 
condition of the patient, as well as the treated tooth, must be kept under ob- 
servation. It takes sometimes up to two years for the radiolucent area on the 
apex of an infected tooth to disappear completely.** In addition, apicoectomy 
may be considered. It must be decided in each individual case whether the lesser 
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disadvantage to the patient lies in the risk involved in root treatment or in the 
crippling of the patient’s denture by the extraction. 


DECIDUOUS DENTITION 


A few words concerning the deciduous dentition. We have seen that in- 
fected deciduous teeth may be the cause of an adverse influence on the health 
of the child, and it is difficult to understand why this fact was not more seriously 
considered until recently. The fact alone that infection of deciduous teeth is 
so frequently accompanied by enlargement of the lymph glands is an indication 
of the tendency of the infection to spread to the interior of the body. 


It is still a widespread practice to leave, for orthodontic reasons, decidu- 
ous teeth and roots with gangrenous pulps, in the jaws, if they do not give 
rise to special complaints. This practice should be opposed with all possible 
emphasis, and this has been done by the writer for many years.” ** ?° Un- 
treated gangrenous deciduous teeth are a great source of danger to children, and 
the root treatment of such teeth is much more difficult and uncertain of sue- 
cess than that of the permanent ones. Therefore it should be advocated that 
infected deciduous teeth be promptly removed, and the space necessary for the 
permanent teeth maintained by the systematic use of space maintainers. This 
is easy in cases where the second deciduous molar is present; it is more difficult 
if this tooth has to be extracted at a time when the first permanent molar has 
not yet erupted. For this purpose special appliances have been constructed in 
recent years. We have also extracted the diseased tooth, treating the roots 
extraorally, and then replanted the tooth.2® ** This procedure was carried out 
in twenty-five cases, and in all instances except one, the tooth healed in (Fig. 3). 
More comfortable, however, is the method of retaining the space by the con- 
struction of an appliance with a glazed porcelain root fitting into the distal 
alveolus of the extracted second deciduous molar (Fig. 4). The appliance is 
constructed before the extraction and applied immediately after. This pro- 
cedure was suggested by Kris-Thalhammer and carried out successfully in a 
number of cases in the first children’s infirmary in Vienna, where the writer 
headed the department for the dental treatment of pre-school children. 


SUMMARY 


While it must be admitted that the importance of focal infection has been 
overrated, it must also be stated that, from the point of view of general health, 
it was a great step forward when, some years ago, attention was called to the fact 
that infected teeth may be foci of infection, presenting possible starting points 
for a number of diseases. 

Little real evidence has been added in the last few years to aid in the solu- 
tion of the problem. However, in view of the fact that the question concerns the 
health of a great portion of the population, on one hand, and may produce an 
unnecessary crippling of the dentures of many people, on the other, as reflected 
by the experiences with the draftees, one is justified in continuing the study of 
this important relationship of dental disease and general health. It must be 
agreed with Reimann and Havens that the attempts to solve the problem by 
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therapeutic means have failed so far. There seems to be hope for better re- 
sults if the conditions at the start of the disease presented by the patient are 
more closely studied. 

We may, however, consider it a proved fact that foci of infection of the 
teeth may cause and influence systemic diseases. This is true of deciduous as 
well as of permanent teeth. The fact that not every person who has a dead 
tooth in his mouth suffers from a general disease may not be taken as an evidence 
to the contrary, just as not in every instance is tonsillitis followed by a systemic 


disease. 


Fig. 3.—Child, O. H., with gangrenous first and second deciduous molars. The molars were 
extracted, the roots treated extraorally and the teeth then replanted. A, X-ray before treatment. 
The first permanent molar not yet erupted. B, Nine and one-half months after replantation. 
The first permanent molar has erupted in the correct place; the replanted teeth may now be 
removed and a space maintainer fixed on the permanent molar constructed. 


0. 

Fig. 4.—Gangrenous second deciduous molar. The first permanent molar not yet erupted. 
A, X-ray before treatment. B, Appliance with porcelain root after insertion. C0, Six months 
after insertion: the permanent molar erupting in the correct place. 

Root canal treatment, with the present improvements in technique, if carried 
out on well-selected teeth, may, in certain cases, be considered an effective 
method for the treatment and elimination of periapical infection. 

It is important to distinguish between active and inactive processes on the 
apices of dead teeth. This is of diagnostic importance in the individual ease. 
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But it is frequently observed that often, for unknown reasons beyond our control, 
an inactive process becomes an active one. Therefore the demand that all non- 
treated pulpless teeth, and teeth where the root treatment is not satisfactory 
for one reason or another, be extraced should remain an unchanged requirement 
of dental prophylaxis for the improvement of general health. 
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THE LOCAL USE OF SULFATHIAZOLE IN THE TREATMENT OF 
TOOTH EXTRACTION WOUNDS 


PRELIMINARY REPORT 


Mitton Neger, A.B., D.D.S., Newark, N. J. 


os PRACTICE the dentist is often called upon to treat wounds in the alveoli 
which develop after teeth have been extracted. Many heal only with great 
difficulty, the patient meanwhile often passing through many unpleasant days 
of suffering and frequent loss of sleep. The usual treatment to date has been 
to place various anodynes and antiseptics in the sockets, and to prescribe 
sedatives for internal use. There has been a noticeable lack of effective 
therapeutic agents suitable for local application, which would prevent the 
growth of bacteria without interfering with the normal healing processes. 
Antisepties, when used in concentrations sufficient to destroy bacteria or arrest 
their growth, may also injure the delicate granulation tissue. Sulfathiazole 
seems to offer a solution to this problem. 

Sulfathiazole, a derivative of sulfanilamide, is being prescribed by practi- 
tioners for its bacteriostatic action on many types of bacteria. It prevents the 
growth of the gonococeus, streptococcus, staphylococcus, pneumocoeccus, among 
other pathogenic organisms, thereby permitting the normal regenerative 
processes to occur. Sulfathiazole has in many cases replaced sulfanilamide in 
the treatment of certain infectious diseases. It has been shown to be much 
more effective in the treatment of staphylococcal infections than the latter. 


CLINICAL OBSERVATIONS ON THE ACTION OF SULFATHIAZOLE 


Sulfathiazole was used in six eases by the author where postoperative treat- 
ment of socket wounds was indicated. The patients selected for the treatment 
were limited to those who complained of severe pain and upon oral examination 
revealed a poorly healing alveolus. 

The treatment was as follows: First, the alveolus was irrigated with a sus- 
pension of sulfathiazole in hydrogen peroxide, and then sulfathiazole particles 
were inserted into the socket. During the course of the treatment, no local 
anodynes or general sedation were given. 

Clinical observations of the cases showed these results: 

1. A definite speeding up of the healing processes. 

2. A noticeable reduction in postoperative pain. 

3. No toxie effects to the patients. This last finding may be explained by the 
fact that only small quantities of sulfathiazole are used in the tooth sockets. 


METHOD OF ADMINISTRATION OF THE DRUG 


A suspension containing sulfathiazole in hydrogen peroxide was prepared 
for the irrigation of the sockets. Fox* in his observations found that the bac- 
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teriostatic properties of sulfanilamide were increased with increased oxygen 
availability, whereas, reducing agents decreased bacteriostasis. Schneider? re- 
ported the use of a suspension of sulfanilamide in hydrogen peroxide in the 
local treatment of bone wounds. He added hydrogen peroxide, an oxidizing 
agent, so that the toxic effect of sulfanilamide on bacterial growth may be in- 
ereased. In view of these findings the author prepared a suspension of sulfa- 
thiazole in hydrogen peroxide in order to increase the bacteriostasis of the 
former drug. 

A 0.5-gram tablet of sulfathiazole was triturated in a mortar and then was 
added to 25 e.c. of 3 per cent hydrogen peroxide. Solution of the solid in the 
liquid was facilitated by aspirating and expelling the contents with the aid of a 
Luer-Lok type of syringe. This was done several times until a homogeneous 
mixture was obtained. The socket was flushed several times with this solution. 


After thorough irrigation the alveolus was packed with sulfathiazole par- 
ticles, prepared by crushing a 0.5-gram tablet into from seven to ten pieces, 
Each particle was picked up with a pair of pliers and placed into the alveolus. 
At times it was impossible to place the full 0.5 gram into the socket. However, 
in each case the alveolus was filled up to the gingival border. 


NECESSITY OF ADDITIONAL CARE 


Emphasis must be placed upon the necessity of applying the general prin- 
ciples of treatment and therapy. It is advisable to examine the alveoli, which 
are under treatment, for loose fragments of bone. Unless these are removed, 
healing may be unnecessarily delayed. 


CASE REPORTS 


Case 1.—S. K., a male, aged 44 years, had a maxillary right devitalized 
cuspid removed on Jan. 30, 1941. The patient returned on Feb. 4, 1941, and 
examination showed evidence of a large subperiosteal abscess on the buccal 
mucosa in the region of the cuspid root. A profuse purulent discharge was 
present in the alveolus. Incision of the abscess was made. The socket was 
irrigated with an aqueous solution of hydrogen peroxide, containing five grains 
of sulfanilamide in 25 ¢.c. The alveolus was then packed with particles of 
sulfanilamide. 

The patient returned on Feb. 7, 1941, showing no improvement. The 
exudate of pus was profuse. Eight days later examination of the socket showed 
no change. At that time it was decided to substitute sulfathiazole for sulfanil- 
amide. In two days only a slight amount of pus could be expressed from the 
socket. Upon examination the next day, no pus was present. Healing, there- 
after, proceeded along a normal, rapid course. 


Case 2.—M. A., a female, aged 37 years, had a mandibular right impacted 
third molar removed on March 11, 1941. She returned the next day with a 
swelling, complaining of much pain. Sulfathiazole treatment was given. On 
March 13, 1941, the patient returned feeling much better. One more treatment 
was given, and she made an uneventful recovery. 


The Local Use of Sulfathiazole in Extraction Wounds 45 


CasE 3.—P. S., a male, aged 62 years, had a mandibular left first molar ex- 
tracted on June 30, 1941. Three days later he returned in great pain. Sulfa- 
thiazole treatment was instituted and repeated every two days for one and a 
half weeks. The wound healed rapidly, causing the patient very little pain. 


Case 4.—M. J., a male, aged 25 years, had a lower right second molar ex- 
tracted on Aug. 7, 1941. A gum flap was made and the tooth was removed 
surgically. He returned after four days complaining of much pain. A slight 
swelling was present in the region of the border of the right side of the mandible. 
Examination showed a deep bare tooth socket, containing a disintegrated blood 
clot. 

Sulfathiazole treatment was given as described above. The treatment was 
continued every second day for one week. Healing of the wound proceeded 
rapidly with very little pain. 


Case 5.—E. C., a female, aged 47 years, had a lower left second and third 
molar removed on Aug. 21, 1941. She returned in twenty-four hours in great 
pain. Examination of the alveoli showed poor clot formation. Sulfathiazole 
was applied every three days for a twelve-day period. The healing of the 
wound progressed in a normal manner with little discomfort to the patient. 


Case 6.—E. A., a female, aged 32 years, had a mandibular left second 
premolar and first molar extracted on Aug. 26, 1941. The patient returned two 
days later with a slight swelling of the jaw. She had severe pain and was unable 
to sleep well. The sulfathiazole treatment was instituted. The patient reported 
that in three hours the pain had disappeared. This treatment was given once 
more and healing took place in a normal manner. 


SUMMARY 


1. A study of six eases in which sulfathiazole treatment was used indicates 
that the drug greatly speeds up the healing processes in socket wounds. 

2. A noticeable reduction in pain was evident when using the drug. 

3. No toxie reactions were observed on the patients receiving sulfathiazole 


locally. 
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ORAL DIAGNOSIS IN THE NAVY 


LIEUTENANT S. T. Kasper (DC), U. S. N., New York, N. Y. 


HE practice of dentistry in the Navy differs very little from your own 

private practice. Our problems are the same as yours. 

Until 1912 there was no organized dental service provided by the Navy. I 
shall attempt to give you a brief outline of the development of the Dental Corps 
since that time and of the progress that has been made in the dental service 
provided for the entire Navy personnel. Before 1912 a few dentists were per- 
mitted to enlist in the Navy in the highest enlisted grade. They provided 
regular dental care, but when gold was used for restorations they were allowed 
to charge for their services. This practice naturally led to abuses. 

In 1912 legislation was enacted providing for the appointment of thirty 
Acting Assistant Dental Surgeons who were to become eligible for regular 
commissions after at least two years of probationary service. Dentistry in the 
Navy was thus placed on trial, and its future was to depend on the manner in 
which these pioneer dental officers conducted themselves and proved the value 
of their professional services to the Navy. On the whole the weleome which 
these dental officers received was satisfactory. There was one notable exception. 
The late Commander Leon Martin was one of our first officers to report for duty 


in a battleship. This was in 1914. When he reported aboard, the Captain of 
the ship said to him, ‘‘Humph, a dental officer! The Navy has gotten along 
for a hundred years without dental officers. We did not ask for you and we 
do not need you, but as long as the Navy Department has sent you, we will 
keep you.’’ Dr. Martin was given an improvised dental office resting on the 


gratings over the laundry. 

In contrast to this reception, the following incident occurred in 1935, twenty- 
one years later. The Admiral of the Special Service Squadron operating in the 
Canal Zone sent a dispatch to the Navy Department stating that if a dental 
officer could be assigned to his flagship, he would turn over his own office as 
space for a dental office. 

Since 1912 naval dentistry has proved its value and there has been an ever 
increasing demand for dental officers aboard ships. During this same period 
dental officers have progressively advanced in rank and at the present time a 
dental officer may reach the rank of Captain. : 

One of the questions often asked is: ‘‘Why has thé Navy such high dental 
standards?’’ 

To be accepted for enlistment an applicant must have a minimum of twenty 
vital, serviceable, permanent teeth, including four opposed molars, two of 
which are directly opposed on each side of the dental arch, and four directly 
opposed incisors. Another interesting requirement is that all men in submarine 
duty must have all their natural anterior teeth. This is necessary because in 
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using the Momson escape lung a mouthpiece must be firmly gripped by the 
teeth. 

As you all know there is a rather high grade of rejection of candidates for 
the armed services, because of dental deficiencies. Especially has this been 
brought to the attention of the public since the army draft. In fact the number 
of rejections in the draft was so high that the original army standards have 
been lowered. At one time a naval recruiting officer wrote the Navy Depart- 
ment protesting the high dental health standards required of applicants for en- 
listment. This letter was referred to Captain H. E. Harvey, then Chief of 
Dentistry for the Navy. 

Captain Harvey answered in part as follows: ‘‘To the professional eye 
missing teeth do not mean merely so many vacant spaces to be filled. These 
spaces have a much more profound significance. It is the consensus of opinion 
that dental caries, which is the principal cause of the loss of teeth in youth, 
is a local manifestation of general malnutrition or of a metabolic disturbance. 
It so happens that dental caries may be the only visible evidence of nutritional 
unbalance, but it is only reasonable to suppose that other body tissues are also 
undernourished and hence less resistant to disease. The picture presented by 
the dental condition thus protrays to the critical observer the fundamental as to 
whether the body has been or is receiving adequate nutrition without which 
abundant health and vigor do not exist.”’ 

Another reason for high dental enlistment standards is to make it un- 
necessary to provide immediate prosthetic replacement. Our prosthetic depart- 
ment is very much overloaded at all times. Funds are limited and space is not 
always available for a large prosthetic laboratory. In postponing the time 
when prosthetic treatment will be needed, the Navy saves time and money. 

We all know that once the integrity of the dental arch is interfered with, 
we may look forward to progressive dental complications. Therefore, in naval 
dentistry emphasis is placed on the prevention and elimination of future dental 
disease. This applies to the recruit who comes into a training station as well 
as to any enlisted man who seeks dental treatment. Since ships with a comple- 
ment of 500 men do not carry dental officers, the prevention of possible future 
dental disorders is particularly important to men who serve on smaller ships. 

Consequently, partially erupted teeth, and especially erupted teeth showing 
gum irritation, must be treated. Chronic areas of infection are eliminated, 
inflamed gums must be treated and cleared up. We know that Vincent’s infec- 
tion may develop in unhealthy mouths, and this may spread to other crew mem- 
bers in spite of the fact that all eating utensils and dishes are sterilized. Chronic 
irritation at the end of a pulpless tooth calls for immediate treatment because 
these conditions very often become acute under adverse circumstances, such 
as heavy work, mental strain, or bad climatic conditions. If a man has a weak 
spot, either physical or mental, the conditions under which the Navy is operating 
today will certainly show it up. 

An interesting dental fault has come to life with the advent of high altitude 
flying. Aviators have come down from these flights complaining of toothaches. 
Upon close examination it was found that the man had either a faulty restora- 
tion or a carious tooth. 
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I noticed an interesting fact in China. In Hankow where the complement 
of men is small and the men therefore get frequent dental examinations, gum 
infections are very few as compared to Shanghai, where the complement of 
men is larger and it is impossible to provide the same supervision. 

The best prophylaxis of dental disorders is frequent examinations and 
immediate treatment. This is the field in which the Dental Corps is concen- 
trating its greatest efforts. There are 372 regular dental officers and over 300 
reserve dental officers on active duty. There is a great increase in the number 
of recruits passing through various training stations and the training period 
has been shortened due to the present emergency. Yet every recruit’s mouth is 
put in a healthy condition before he is sent to the fleet. If the work cannot be 
completed during the day the man is brought back at night. 

It is encouraging to note that an increasing number of the enlisted men 
come of their own volition for periodic examination and treatment. This is in 
contrast to the earlier days when men came in only if they had a toothache. 

All the many dental diseases and defects found point back to the fact that 
somewhere in the past the patient has either neglected his teeth or was not 
in a position to get adequate dental care. The Navy recognizes the importance 
of diet in relation to general and dental health. On board every ship there 
are men who have studied dietetics and are able to plan well-balanced meals. 
Seurvy and deficiency disease have been entirely eliminated. 

Times have changed since the beginning of the Naval Dental Corps, and 
these changes are no doubt due to the fact that dental service is recognized not 
only as part of health service, but also as an important factor in morale. Pride 
in personal appearance plays a part and there is often a noticeable contrast 
between the well-cared-for teeth of our American sailors and those of foreign 
navies. Our Naval Hospitals have one to ten dental officers on duty working 
with the medical officers to return the patient to health. It is routine in Naval 
Hospitals to have a detailed examination of the oral cavity for foci of infection 
when a patient is admitted and a report is given to the Medical Officer. 

In order to uphold a high standard of dental treatment the Navy main- 
tains its own postgraduate dental school in Washington, D. C., in order to bring 
up to date those men who have had isolated duty either on ships or distant 
stations. An additional function of the school is to indoctrinate its newly 
chosen dental officers into the ways and customs of the Navy. 

The officers under instruction in the Naval Dental School are brought 
up to date not only on the practical side of operative dentistry, crown and bridge, 
and prosthetics, but also in oral bacteriology, histology and histopathology. 
Any officer so inclined is given an opportunity to undertake research work, and 
a number of noteworthy contributions to the field of dental science have already 
resulted. 

With the business or economic angle removed, we join the Navy not only 
to see the world, but also to practice dentistry under ideal conditions. 

NOTE: The opinions or assertions contained in this article are the private 
opinions or assertions of the writer, and are not to be construed as official or 
reflecting the views of the Navy Department or the Naval Service at large. 
(Article 113, U. S. Navy Regulations. ) 


MENINGITIS OF ORAL ORIGIN 


Report or Two CasEs 


ABRAHAM E. Nizex, D.M.D.,* anp Foster L. Visser, M.D.t 
Worcester, Mass. 


CUTE bacterial infection of the meninges is, as a rule, secondary to a focus 

of infection elsewhere in the body, the upper respiratory tract being a 
common source of these foci. Opinion is almost unanimous in the belief that 
oral foci of infection are significant particularly when one refers to the transi- 
tory bacteriemias, which occur following the removal of teeth, and their con- 
sequent ill effects on susceptible individuals. As early as 1896, Frankl-Hoch- 
wart! suggested that the microorganisms found in the pus at the apices of 
extracted teeth were widely disseminated during the extraction and were given 
excellent field for propagation. Evidence that such a condition does exist is 
now a conceded fact, for we have the clinical and bacteriologie proof of this 
theory in the investigations of Okell and Elliott? (1935) and Palmer and 
Kempf* (1939). From their clinical and laboratory data they coneluded that 
a transient bacterial invasion of the blood stream occurred in as many as 60 


per cent of the cases following surgical manipulation in the oral cavity. 

The present paper will review the cases of meningitis as recorded in the 
literature and add two new ones emphasizing the role that postoperative dental 
bacteriemias can play in the production of acute bacterial infection of the 
meninges. 


REVIEW OF THE LITERATURE 


Although meningeal complications following tooth extraction are commonly 
recognized, the number of reported cases is indeed rare. The reason, perhaps, 
for the searcity of such reports is the heretofore erroneous sentiment of the 
insignificance and remoteness of postoperative dental bacteriemias to such 
common systemic complications as subacute bacterial endocarditis and menin- 
gitis, 

In 1933 Moezar* reviewed twenty-four fatal cases of dental origin, and 
he listed seven cases with autopsy reports in which meningitis was a secondary 
complication to purulent cavernous sinus thrombosis. Only one fatality was 
brought about by direct extension of the infection from a purulent maxillary 
sinus to the base of the skull via the lymphatic ducts or ethmoidal cells. Al- 
though he does not report any cases of meningitis occurring as a result of a 
bacteriemia produced by tooth extraction, he does conclude from his other 
eases that ‘‘dental infection is carried or mediated by certain anatomical 
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formations or organs to other more distant organs of vital importance (brain, 
lungs, larynx) the suppurating inflammation of which causes death.’’ 

Recently Alpers® made a survey of cases showing neurologic disorders 
following extraction of teeth, and he cites only one ease of meningitis produced 
by a dental bacteriemia as reported by Shields® in 1932 and states furthermore 
that the occurrence of meningitis seems to be unusual if not rare following 
tooth extraction. However meningitis as a secondary complication occurs 
quite frequently. Almost all cases of cavernous sinus thrombosis of dental 
origin are further complicated by infection of the meninges (Morgenstern,’ 
three cases; Barthelemy,* one case ; Keegan and Ash,° two cases ; Dixon,’® three 
eases). Both Padgett'' and Darlington’ report cases of meningitis produced 
as direct extension of an osteomyelitic condition of the jaw through the bony 
base of the skull. 

From this review it is apparent that cases of extension of infection to the 
meninges through the general circulation are notably few in number. We 
are herein reporting two such eases. 


CASE HISTORIES‘* 

CasE 1.—R. S., a 26-year-old white female, was admitted on Oct. 20, 1940, 
in a state of coma. She had enjoyed good health until two weeks before 
admission at which time swelling of the left side of the face was noted. In 
accord with advice rendered by her local dentist, supportive and conservative 
treatment of application of intraoral and extraoral heat was used. However 
intense pain and discomfort persisted, accompanied by severe headaches. Three 
days prior to admission, an intraoral incision was made in the mucobuceal fold 
of the maxillary left molar area to allow for drainage. The following day the 
offending periapically infected teeth were removed. A few hours later the 
patient experienced severe chills and sweats, general weakness and headache. 
Four hours before admission she slipped into coma. 

Physical examination revealed a well-developed and nourished young 
adult female lying in bed and emitting occasional groans. Temperature was 103° 
F.; pulse 110, respiration 30. She was in great pain when her head was touched. 
Intraorally, there were reddened swollen areas in the region of the maxillary 
left molar and mandibular right molar regions showing evidence of recent 
extraction. The neck was stiff and painful. Kernig’s sign was _ positive. 
Heart sounds were of good quality, rhythm regular. Blood pressure was 
120/80. Lungs were clear and resonant; no abdominal masses were felt. Ex- 
tremities showed no edema. A lumbar puncture on entry gave a milky fluid; 
initial pressure 230 and final pressure 110. Smear showed all polys and no 
organism. 

Laboratory Data—tUrine showed trace of albumin, no sugar, negative 
sediment. Blood: hemoglobin 70 per cent to 52 per cent; red blood cells 
4.68 to 3.0; white blood cells 19,700 to 44,900, polymorphonuclears 85 per cent, 
nonsegmented polys 6 per cent, lymphocytes 9 per cent. Sugar, 110 mg. Non- 
protein nitrogen, 27 mg. Hinton and Kahn tests were negative. Three blood 
cultures showed no growth. Spinal fluid on entry: cell count 5,600, polymorpho- 
nuclears 92 per cent; sugar 55 per cent but went to less than 5 per cent on later 
fluid; repeated cultures showed no growth, except one which showed a rare 
gram-positive diplococcus; spinal fluid total protein was 120 to 350. 
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Clinical Course-—Chemotherapy with sulfanilamide was commenced on 
the day of entry to which she responded. In three days her temperature 
dropped ; lumbar puncture showed a cloudy fluid with an initial pressure of 180 
and final pressure of 80. However her left eye was swollen, and the conjunctiva 
was chemotice. At this point she took a turn for the worse. Because her spinal 
fluid cultures were negative, sulfathiazole and later sulfapyridine were used 
but to no avail. In spite of chemotherapy, repeated blood transfusions, and 
other supportive measures, she ran a downhill course. Finally on the four- 
teenth hospital day she stopped breathing. 

Clinical Diagnosis.— 

(1) Meningitis 

Post-mortem gross findings revealed absence of cerebrospinal fluid, and the 
presence of green pus back of the optic chiasma and increasing in amount 
around the pons. The brain stem appeared softened and pulled apart easily. 
On sectioning the brain the linings of the lateral ventricles over the basal 
ganglia were soft and white. There was grey lined sinus which led from the 
gum in the region of the left first molar to the left antrum. There was destrue- 
tion of the bony wall of the antrum which was filled with pus and grey necrotic 
tissue. 

Culture from cerebral hemisphere: No growth 

Culture of pus from pons: Gram-positive diplococci; B. coli 

Culture of pus from left maxillary sinus: Gram-positive diplococei; long 

Gram-positive cocci 

Culture of pus from lower right 3rd molar socket; Gram-positive diplo- 

cocci; large Gram-positive staphylococci; Gram-negative cocci 

Smear of pus of pons: Gram-positive diplococci 

Smear left maxillary sinus; Gram-positive diplococei 

Smear molar socket: Gram-positive diplococei 

Single gram-positive coeci: Gram-positive bacilli 

Microscopie finding of cerebrum showed areas of degeneration with acute 
inflammation near ependymal layer, and acute purulent meningitis. Cerebellum 
revealed fibrin with purulent meningitis. Also present was chronic passive 
congestion of spleen, liver, and kidneys. 

Anatomic Diagnosis.— 

1. Meningitis (mixed infection) 
2. Necrotie left antrum and left maxillary bone 
3. Follieules cyst of ovaries 

Discussion.—A patient of decreased resistance as evidenced by the presence 
of an alveolar abscess had periapically infected teeth removed. Very shortly 
after, she experienced severe chills and sweats, general weakness and head- 
aches, which are concomitant with a bacteriemia. The bacteria having en- 
tered the general circulation sought an area of lowered resistance. Had there 
been a damaged heart valve, the organisms would have implanted themselves 
there, and set up a subacute bacterial endocarditis. However, the vessels of 
the brain evidently were the suscepible tissues, not the heart. An infected 
aneurysm was probably produced and ultimate thrombosis of the cerebral 
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vessels occurred—the reason for the state of coma in which the patient was 
found. Around these thrombosed areas, there probably was a multiplication of 
leucocytes and organisms which ultimately produced an encephalomalacia. The 
necropsy findings showed the brain stem to appear softened, and on sectioning, 
the linings of the lateral ventricles over the basal ganglia were soft and white. 

Of interest is the fact that the same organism, namely the gram-positive 
diplococeus, was cultured from the tooth socket and antrum as well as the 
meninges However there was no thrombosis of the cavernous sinus found at 
autopsy. 

Therefore, the preponderance of clinical evidence is in favor of indirect 
extension of gram-positive diplococci via the blood stream (i.e., bacteriemia) 
rather than by the direct pathway. 

CasE 2.—The second ease is that of an 11-year-old white female who was 
admitted March 10, 1940, with complaint of severe pain in the upper right 
jaw. The patient was enjoying apparent good: health until ten days before 
admission, at which time she had a maxillary right first molar extracted under 
local anesthesia. Ever since the extraction she had experienced increased swell- 
ing and pain in the right side of the maxilla with considerable malaise, chills, 
temperature, and anorexia. 

Physical examination revealed a fairly well-nourished and well-developed 
white girl in considerable distress and stupor. Temperature was 103° F., pulse 
145, respiration 25. There was considerable swelling of right maxilla. The neck 
was very stiff and hyperextended. Mouth showed socket of recently extracted 
maxillary right first molar. Considerable trismus was present. Heart and 
lungs were normal. Neurologic examination showed (1) ocular movements to 
be present; (2) no Kernig; no Brudzinski; (3) a positive left Babinski and a 
suggestive right Babinski, and (4) stiff neck. Lumbar puncture on entry showed 
a definitely opalescent fluid with an initial pressure of 210 and final pressure 
of 180. 

Laboratory Data.—Urine showed no albumin, no sugar, negative sediment. 
Blood: hemoglobin 80 per cent; red blood cells 3.5 to 4.65; white blood cells 
9,200 to 21,800, 90 per cent polymorphonuclears, 10 per cent lymphocytes. 
Blood culture showed no growth. Spinal fluid cell count was 246, 85 per cent 
polymorphonuclears, 15 per cent lymphocytes; culture showed no growth, 
chlorides 700, sugar 35 and total protein 200. 

Clinical Course—Patient remained in state of coma and ran a very rapid 
downhill course despite transfusion and chemotherapy with sulfanilamide and 
sulfathiazole, and she stopped breathing on the second hospital day. 

Clinical Diagnosis——(1) Septicemia 

(2) Meningitis 
(3) ? Acute osteomyelitis of jaw. 

Post-mortem examination was not done. 

The pathogenesis of this case similarly to the first one is infection of 
meninges by indirect extension orginating from the postoperative dental bac- 


teriemia. 
CONCLUSION 


Because in the majority of instances extraction of teeth is not accompanied 
by ill effects, we should not minimize its seriousness. It is the ever present 
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postoperative transient bacteriemias with their consequent ill effects on suscep- 
tible individuals that make us appreciate the significance of the so-called minor 
dental surgery. 

Until such time as prophylactic bacteriophagic therapy can be instituted, our 
problem is not solved. Investigation as to the value of the prophylactic systemic 
use of the sulfonamides or the local use of some nontoxic bacteriocide to reduce 
effectively the virulence and number of invading organisms is definitely in order 
at this time. 

Included in our prophylactic regime should be (1) the adherence to as 
aseptic a surgical technique as possible, (2) the minimum use of trauma and 
curettage during operation, and (3) the assurance that our patients are in the 


best possible health. 
SUMMARY 


1. Transient bacteriemias following dental surgery have definitely been 


shown to occur. 
2. Acute bacterial infection of the meninges by these postoperative dental 


bacteriemias may take place by the indirect pathway of the general circulation 
as well as by direct extension. 

3. A review of the literature and report of two cases of meningitis of oral 
origin and their pathogenesis has been given. 

4. Minimizing the significance of dental extractions is erroneous because of 


the tragie sequelae that may result. 
5. Prophylactic measures both systemically and locally against becteriemias 


should be investigated. 
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Case Reports 
CASE NO. 56 


A FURTHER CASE OF UNILATERAL HYPERPLASIA 
OF FACE AND TEETH 


Martin A. RusHton, M.B., B.C.H., L.D.S., BAstnastoke, Hants, ENGLAND 


ACIAL asymmetry is very common, but enlargement of one side of the face 

accompanied by enlargement of some of the teeth is very rare, only about 
six cases being on record. An analysis of these with a description of a new 
example was given in a previous paper.’ The cause is thought to lie in 
disjunction’’ of the chromosomes so that genes are unequally distributed be- 
tween the somatie cells of right and left sides. 


non- 


Fig. 1—Enlargement of left side of face and ear. 


The present case was a boy of 16 years under the care of Sir Harold Gillies 
at Rooksdown House Maxillofacial Centre (E. M.S.) and is reported with his 
kind permission. The family history was negative, and facial asymmetry was 
noticed at birth. The left ear was twice as large as the right. The left cheek 
and left side of the lip were large and pendulous and bore on their inner aspect 
soft pedunculated masses (Fig. 1). These on section (Prof. Neweombe) were 
found to consist of normal connective tissue containing rather numerous lymph 


From the Emergency Medical Service, England. 
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vessels. The left side of the tongue also had many fleshy appendages, and the 
left side of the dorsum was covered with soft nodular elevations which ex- 
tended to the right side of the tip. 

The most striking feature of the dentition was an enormous left maxillary 
eanine tooth, 1 em. wide. /4 6 were also large compared with the other teeth 
and /5 a little large. /7 on the other hand was small and /8 was absent. /6 had 
been extracted. The left upper alveolus was much thicker than the right, but 
rather short, and the alveolus of the left mandibular canine region was also 
thickened (Fig. 2). 


Fig. 3.—Radiograms of /345, which have no roots. 


Radiograms showed another surprising abnormality; /345 had no roots 
and /6 only one defective root (Fig. 3). There was evidence of some absorp- 
tion on the deep surface of /3. Though this tooth was extracted, it is impos- 
sible to say from the condition of the bone whether any substantial roots were 
ever present or not. Absence of roots has not been recorded in the previous 


cases. 

The order of eruption of the teeth in the present case is not known, except 
that it is evident that eruption of the rather small second molars on the affected 
side has been retarded many years, the mandibular only being partly visible. 
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Fig. 2.—Models showing enlarged left maxillary teeth. 
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The last two molars appear to be subjected to an influence opposite to that 
affecting the rest of the abnormal side. 


CONCLUSIONS 


The present case closely resembles those already known, as will in most 
respects be seen from the following summary of the most constant features of 
unilateral hypoplasia of the face and teeth, quoted from my former paper: 
‘The condition, which is not known to be inherited or familial, starts in utero, 
and enlargement of one side of the face is noticed at birth. On that side the 
jaws, alveolar processes, cheek and lip are enlarged, and often also the ear, 
anterior part of the tongue, and zygomatic arch. The deciduous teeth on the 
affected side erupt early and are early replaced by the permanent set. Of the 
deciduous teeth, enlargement may be found in the second molars; in the per- 
manent series the greatest and most constant enlargement is seen in the canines; 
but there may also be some in the first molars and other teeth, except the in- 
cisors and second and third molars. One or more permanent teeth in the molar 
region of the affected side may be absent or small.’’ The new condition pre- 
sented by this case is the absence of the roots of some of the teeth in the af- 


fected maxilla. 
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CASE NO. 57 


A SO-CALLED TOOTH ANTRUM IN THE LEFT MAXILLA: FOREIGN 
BODY IN THE ANTRUM AND AN UNERUPTED THIRD MOLAR: 
REPORT OF A CASE* 


J. A. MittHon, D.D.S., anp H. L. M.D., M.S., RocHester, MINN. 


WHITE man, aged 48 years, came to the Mayo Clinic because of pain and 

swelling in the region of the maxillary left third molar tooth. He stated 
that in 1938 a dentist during extraction had broken the roots of a tooth on the 
left side of the maxilla. The dentist told him that all the roots, except one, had 
been removed. He had expressed the opinion that this root had been forced into 
the antrum. In the three years’ interval before the patient came to the Clinic 
there had been occasional minor pain and tenderness in this region. One month 
previous to admission marked tenderness and swelling had occurred in the left 
maxilla. The patient again consulted his dentist, who advised him of the 
presence of an unerupted third molar tooth and again told him of a dental 
root in the antrum. When incision had been made for removal of the unerupted 
tooth, there was a drainage of yellow pus. When the patient tried to force air 
through his nose while holding the nostrils shut, the discharge of pus through 
the surgical opening was profuse. His dentist then advised him to consult an 
otorhinolaryngologist. 

Examination at the Clinic revealed that the teeth distal to the cuspid tooth 
in the left maxilla had been removed. The tissue in this region appeared to be 
normal. The few remaining teeth anterior to the cuspid tooth in this portion 
of the jaw were in poor condition; these and the few mandibular teeth still 
present had broken down owing to caries, and there was some gingivitis through- 
out the mouth. 

Dental roentgenograms revealed the presence of several upper and lower 
teeth, granulomas and in several regions loss of supporting bony structure be- 
cause of pyorrhea (Fig. 1). In the left maxilla there was an unerupted third 
molar tooth in a horizontal position with the crown pointed distally. In the 
first molar position a root was lying either in the alveolus or in the sinus. Its 
exact situation could not be determined because the sinus was fairly large and 
the shadow of the root appeared to be either within the antrum or superimposed 
on the antrum. 

The results of examination of the ear were negative. There was tenderness 
over the left canine fossa and the posterior portion of the left upper alveolar 
process. The tonsils were small and the nasopharynx was normal. The roent- 
genogram of the left maxillary sinus disclosed marked thickening of the mem- 
brane. The patient was referred to the Section on Dental Surgery for further 
consideration before any surgical steps were taken. 


*Reprinted from the Proceedings of the Staff Meetings of the Mayo Clinic 16: 694, 1941. 
From the Sections of Dental Surgery and Otolaryngology and Rhinology, Mayo Clinic. 
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A diagnosis of a ‘‘tooth antrum”’ in the left maxilla, a foreign body in this 
sinus, and an unerupted third molar tooth was made. A sinus that is infected 
from a dental condition, as evidenced by the foul odor, is spoken of as a ‘‘tooth 
antrum.’’ For correction of these conditions surgical intervention was advised, 
to include removal of the third molar tooth and, in the event the root of the first 
molar tooth was loose in the sinus, performance of the Caldwell-Lue operation. 
If the root was in the alveolus, only formation of a naso-antral window would 
be necessary. 

On May 22, 1941, the patient was hospitalized and placed under local anes- 
thesia for surgical treatment. An incision starting distal to the cuspid tooth 
was made the full length of the crest of the peripheral ridge. A second incision 
was begun from the first incision, that is, distal to the cuspid, and extended onto 
the palate and into the region of the palatine rugae. This allowed for the 
raising of a flap over the lingual root of the first molar tooth. A considerable 
amount of thick serous pus escaped from around the crown of the unerupted 
third molar when the incision was made in this region. 


Fig. 1.—Dental roentgenograms before operation. 


Fig. 2.—Cyst removed from sinus: a, unopened; b, opened. 


The unerupted third molar was exposed readily and was left in position for 
the time being as a landmark for locating the root of the first molar tooth. The 
bony structure, about 2 em. mesial to the roots of the unerupted third molar and 
about 5 em. superior from the crest of the peripheral ridge, was removed to such 
depth that the membrane of the maxillary sinus was exposed. The root of the 
first molar tooth was uncovered; it lay between the membrane and the bony wall 
of the maxillary sinus. The sinus membrane was not perforated. 
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The unerupted third molar tooth next was removed. This procedure was 
done with considerable ease, because the buccal plate had been destroyed and the 
tooth was held in position by the lingual plate of bone only. There was direct 
communication between the crown of the tooth and the maxillary sinus. The 
fact that the buccal plate had been destroyed led one to suspect that the un- 
erupted third molar and not the lingual first molar root was the cause of the 
patient’s difficulty. The incisions then were closed with silk sutures. 

Because in the left side of the nose there was a sharp spur that protruded 
into the anterior meatus, the surgeon performed a submucous resection pre- 
liminary to making an antral window. In making this window, the naso-antral 
partition was punctured with a Wilhelminski perforator, and the nasal wall 
then was bitten out with a Killian biting forceps. On inspection of the anterior 
portion of the sinus, a large cyst was seen almost to fill the sinus. This cyst 
was recovered in its entirety (Fig. 2a and b). The nose was packed on the 
left side only with two pieces of petrolatum gauze. 

The pathologist reported that the cyst taken from the left antrum had been 
lined with stratified squamous epithelium. 


Fig. 3.—Postoperative dental roentgenograms. 


The patient was dismissed from the hospital four days after admission. 
Postoperative healing was uneventful. Six days postoperatively the last of the 
petrolatum gauze had been removed from the left side of the nose. On the 
seventh day postoperatively the last of the silk sutures were removed. Roent- 
genograms of the region of the jaw from which the impacted third molar tooth 
and the root of the first molar were removed revealed nothing abnormal 
(Fig. 3). The patient was dismissed from the Clinic, May 31, 1941. 


COMMENT 


From a dental standpoint this ease illustrates that in any necessary sinus 
closure as a result of extraction of a tooth, the desired results can best be 
obtained by seeing that there is adequate drainage through the nose before the 
antrum is closed by dental surgery, and this can only be done by working hand 
in hand with the otorhinolaryngologist. 


Editorial 


Biopsy 


In a recent editorial in the Journal of the American Medical Association 
the term ‘‘biopsy’’ was discussed. The dictionaries agree essentially in defin- 
ing biopsy as the examination for purposes of diagnosis of a portion of tissue 
removed from the living body, while usage seems to make biopsy mean the 
process of removing the living tissue rather than the examination of it. The 
editor of the Journal of the American Medical Association points out that prac- 
tically, however, the removal of tissue and its examination are integral parts of 
the same procedure, and therefore ordinarily the entire process, including both 
removal and examination, is meant when the word ‘‘biopsy’’ is used. 

More important than using the term ‘‘biopsy’’ correctly is performing the 
procedure correctly. First of all, why do we perform a biopsy? The answer 
is because in cases of tumors we are unable to make a correct diagnosis in many 
instances by means of other methods of examination. This is especially true of 
soft tissue lesions, but it also applies to jaw lesions. In bone involvement the 
roentgen examination usually gives valuable information regarding the location 
of the lesion: whether it is in the bone or on the periphery, or in both places; 
whether, regarding its effect, it is osteolytie or osteoblastic, or both ; and whether, 
in character, it is localized, multiple, or diffuse, encapsulated or infiltrating; 
but it still does not allow us always to determine the exact nature of the patho- 
logie condition. For example, a cavity in the jaw described by the roent- 
genologist as cystic may contain a cyst sae filled with fluid, or a solid tumor. 
Microscopic examination, however, in most cases gives the information from 
which a final diagnosis can be made. 

The technique of biopsy is simple, but it is important that a representative 
part of the tumor be excised. In malignant tumor eases the life of the patient 
depends on the result of the biopsy, and it must therefore be carefully planned. 
A small superficial piece of tissue or a piece from the margin of the lesion may 
give results which are misleading. If the surgeon does not go deep enough, or 
if the piece of tissue is not sufficiently large, the tumor may be missed. The 
tissue, while being excised, must not be squeezed with instruments or disorgan- 
ized by use of a curette, and it must be carefully preserved by placing it at once 
into a fixative (10 per cent formalin or Zenker’s solution). From the patient 
directly into the bottle is best. If preserved in wet gauze until the conclusion 
of the operation, it should be placed into a petri dish and sent to the patho- 
logic laboratory immediately after the operation. Tissue that is allowed to 
dry, or to stand without being fixed, undergoes changes which make it impos- 
sible to get the best results in preparing the sections. 

After excising the specimen, which may be done with a sharp scalpel or, 
when the piece is adequate in size, with the endothermy knife, the wound should 
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be cauterized with the electrocautery, with 50 per cent solution of zine chloride, 
with phenol, or with Carnoy solution. 

The danger of biopsy is frequently discussed. It is based on the idea that 
when cutting into a tumor, cells of a malignant neoplasm may spread through 
the blood vessels or lymphatics. F. C. Wood performed biopsies on a large 
number of rats with carcinoma, without special precaution, while an equal 
number was used as controls. When the animals were killed a few months 
later, there was no difference in the number of metastases in the two groups of 
animals. For practical purposes, however, it is better to give the patient the 
protection that may be gained from ecauterization, which, in addition, stops the 
bleeding caused by the excision. Small tumors, however, may be completely 
excised, because no matter whether small or large, the lesion is removed ulti- 
mately by surgery anyway. If it turns out to be malignant, the surgical treat- 
ment ean be followed up by irradiation to afford the patient further protection. 
A small excision is of course, easily repaired, but large malignant tumors may 
require operation by which appearance must be sacrificed in order to save the 
patient’s life, or, if radiosensitive, may be treated by irradiation alone. There- 
fore it is of great value to get such information as may be secured by biopsy first. 

Biopsy therefore should be used more frequently. Completely excised 
lesions likewise should be sent to a pathologie laboratory, because only too fre- 
quently are malignant tumors mistaken for inflammatory lesions, as is evidenced 
by ease histories collected in every hospital tumor clinic. If an error is made 
in the clinical diagnosis, it can be promptly corrected when the biopsy report 
is received, and thus many patients may be saved who otherwise might not have 
presented themselves again until after irreparable harm had been done. 


K. H. T. 


Abstracts and Reviews 


The Treatment of Acute Stomatitis: By Charles Hendree Smith, M.D., and 
Herbert B. Johnson, M.D., J. Pediat. 17: 1, 1940. 


The authors have reviewed and correlated the nomenclature and treatment 
of acute stomatitis in the child. They point out that in the child there are two 
common acute oral inflammatory conditions aside from thrush. 

The first is the ordinary ‘‘canker sore’’ which shows no constitutional symp- 
toms. The lesion lasts from two to five days and is recurrent, demonstrating the 
lack of immunity development. This form is often called herpetic stomatitis. 

The second is an acute disease occurring in children between the ages of one 
and three years predominantly, and in epidemic form. The clinical picture is 
much like that of a severe Vincent’s infection, although the authors believe with 
Black that Vineent’s organisms are probably not etiologic. The syndrome has 
been termed Vincent’s infection, ‘‘apthous stomatitis,’’ and even ‘‘herpetic 
stomatitis.’” The authors, however, have grouped all of these terms in naming 
the condition a ‘‘gingivostomatitis.’’ 

Acute gingivostomatitis is fairly common in hospital and private practice, 
and is acutely epidemic. In young children the constitutional symptomology is 
particularly severe, with a constant drooling, refusal of food, and extreme sensi- 
tivity of the oral tissues, even to water. 

The literature is reviewed in regard to treatment, and the conclusion reached 
that ‘‘chromiec acid, 7 per cent, is the only local application which has the slight- 
est effect.’’ The arsenicals, gentian violet, sodium perborate, cevitamie acid, 
nicotinie acid, and caustics usually prescribed by the pediatrician are all dis- 
credited. 

The main purpose of the paper is to introduce chromic acid to pediatric 
literature, where it has not appeared heretofore, although the dental profession 


has used it successfully for some time. 
G. O. Kruger, D.D.S. 


Fusospirochetosis. Recovery of the Causative Organisms From the Blood, 
With Report of Two Cases: By Robert H. Williams, M.D., Arch. Int. Med. 


68: 80, 1941. 


According to the author recovery of fusiform bacilli and spirochetes from 
the blood has been reported only four times previously. This article adds two 
eases, in both of which the chief complaint was a severe fever complicated by 
a migratory arthritis. 

The source of infection in one case was considered to be tonsillar and in 
the other the bite of a rat. Not unlike rat-bite fever, relapsing fever, or Weil’s 
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disease, a high fever, acute in onset, with chills, prostration, and headache was 
noticed intermittently over a period of five weeks and two years, respectively. 
An intermittent arthritis in hips and extremities was found to run concurrently, 
which in one case was so severe that acetylsalicyelic acid and codeine sulfate 
proved ineffective. The superficial lymph nodes were enlarged in both patients. 
Wassermann and Kahn reactions were negative. In both cases there were no 
dental symptoms, one patient 28 years of age being edentulous. 

The spirochetes were of the type associated with Vincent’s angina, although 
no symptoms of that condition were present. Direct examination of the blood 
would not demonstrate the spirochetes. They were cultured from the blood of 
the first patient eleven times and from that of the second patient once. Both 
patients were apparently benefited by treatment with arsphenamine. 

In the four previously reported cases one showed a Vincent’s stomatitis 
and osteomyelitis, and another a typical Vincent’s angina. The other two pre- 
viously reported and the two present cases showed no evidences of the stoma- 
titis or the angina. In the two cases reported here, the symptoms and compli- 
cations were such that the possible presence of fusospirochetal organisms in 
the blood was not immediately considered. 


G. O. Kruger, D.D.S. 


The Management of Lymph Nodes in the Neck—Metastatic From Carcinoma 
of the Mouth: By Robert H. Kennedy, Ann. Surg. 114: 813, 1941. 


The usual cause of death in cases of buccal carcinoma is the metastatic 
involvement of the cervical nodes with its sequelae, rather than the local lesion 
alone. 

Since 1914, external radiation and interstitial radium have been widely used 
in the treatment of these tumors, whereas block dissections of the neck seem 
to be performed less frequently. Nevertheless, despite radiotherapy, the death 
rate has improved but little over the course of twenty-one years. 

The mere fact that no cervical nodes are palpable does not preclude the 
presence of cervical lymph node metastases. Prophylactic neck dissections re- 
ported in a series of sixty-four patients with carcinoma of the lower lip without 
palpable nodes resulted in the discovery of metastases in 14 per cent of the 
cases. In an additional series of ninety-eight operated patients with palpable 
nodes, tissue examination showed a 33 per cent incidence of metastasis. The 
author, therefore, believes that, except in certain lip regions, carcinomas of the 
mouth require some type of removal of regional nodes. In such surgical pro- 
cedures consideration must be given to the fact that the incidence of metastasis 
varies with the particular location of the tumor in the mouth. 

In recent years the author has employed a suprahyoid dissection in those 
cases where there was no evidence of metastasis. In a series of eighty-one such 
eases, 17.3 per cent showed involvement of the regional nodes. There was one 
operative death. In patients with submaxillary or submental node involve- 
ment, a further block dissection to the omohyoid crossing is advocated. Sur- 
gical treatment of another series of fifty-four patients with proved metastatic 
involvement of the cervical nodes resulted in a 26 per cent clinical arrest of the 
disease for more than five years, 
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In light of these results, the author believes excision of the regional lymph 


nodes should be the treatment of choice. 
Seymour J. Kreshover. 


Membranous Stomatitis Associated With Debilitation and with Uremia: By 
Eugene S. Bereston, M.D., and Harry Keil, M.D., Arch. Dermat. and Syph. 
44; 562, 1941. 


Two cases of a type of membranous stomatitis heretofore unreported are 
presented. They are differentiated from the nonspecific membranous stomatitis 
described in dental literature by Hiller, Cahn, and Thoma. 

Both cases occurred in young individuals (20 and 22 years) in which 
debilitation was so extreme that death occurred. One was a ease of paralysis 
resulting from traumatic transection of the spinal cord and the other a uremic 
debilitation. Lesions were confined to the under surface of the tongue and 
floor of the mouth and presented a striking smooth and glazed surface which 
was unfamiliar to dental consultants. The lesions did not respond permanently 
to treatment, as in the case of the nonspecific type. 

Cultures in the main were insignificant. Vincent’s organism and fungi 
were not found. The histologic structure, observed for the first time in debilita- 
tion, was that of a subacute inflammation with evidence of repair, while in 
uremia the process was more necrotic in nature, even involving muscle fibers. 

This type of membranous stomatitis is differentiated from the nonspecific 
type heretofore reported in that the latter runs an acute or subacute course in 
healthy persons and the lesions consist of small, discrete patches tending to 
coalesce. They are not limited to the under side of the tongue and floor of the 
mouth, and respond to therapeutic agents. 

The occurrence of the condition was regarded by the authors as ‘‘a prob- 
able indication of the local growth of the oral flora or the accumulation of the 
various ‘toxic products.’ ”’ 


‘ 


Gustav O. Kruger. 


Pemphigus: By Joseph J. Eller, M.D., and Lloyd H. Kest, M.D., Arch. Dermat. 
and Syph. 44: 337, 1941. 


The cause of pemphigus, which is a fatal disease in most cases, is unknown. 

Interesting observations included in a study of seventy-seven patients at 
the New York City Hospital (over a period of twenty years) were as follows: 
72.7 per cent were Jews, most of whom were born in Russia; 66.2 per cent of 
all cases showed oral lesions at some time during the course of the disease, and 
‘‘dental caries, with or without pyorrhea alveolaris, was present in every case 
of this series and in many instances was severe.”’ 

Laboratory data were not significant. A slight anemia appeared often, and 
the differential in most cases showed little deviation from the normal. 

Therapeutic measures cause temporary improvement only, and are en- 
tirely empiric. 

Gustav O. Kruger. 
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ADENOCARCINOMA OF THE MAXILLA 
Kurt H. THoma, D.M.D., Boston, Mass. 


HE ectodermal epithelium lining the oral cavity may differentiate into 

squamous cells, glandular cells (Fig. 1), or odontogenic cells (Fig. 2), and 
therefore when tumors form from this epithelium, these may likewise develop 
in any one of these three directions. Differentiation into squamous cells may 
produce epidermoid carcinoma; into glandular cells, adenoma or adenocar- 
cinoma; and into odontogenic cells, adamantoblastoma. In the mandible dif- 
ferentiation into odontogenic cells outweighs by far differentiation into glandu- 
lar tissue. Therefore in the mandible adamantoblastomas are the common 
tumors, while adenomas or adenocarcinomas are rare. In the maxilla, particu- 
larly in the palate, the reverse is true; adamantoblastomas are very seldom 
found, while glandular tumors occur more often. Epidermoid carcinomas, on 
the other hand, are found often, both in the upper and the lower jaw. The 
reason why adenocarcinomas occur more frequently in the maxilla than in the 
mandible is because of the natural tendency of epithelium in areas producing 
mucous glands normally, as is the case in the palate, to form glandular tumors 
‘ather than odontogenic ones. This is borne out by the fact that other areas 
of the oral cavity in which mucous glands occur, such as the mucosa of the cheek 
and lips, the floor of the mouth, the nasopharynx, and the pharyngeal wall, are 
all places where glandular tumors form. Among these must be counted the 
so-called mixed tumor of salivary gland type, in which the epithelial as well as 
the mesenchymal tissue undergoes neoplastic changes. 

Although this paper deals with adenocarcinoma, and not with the more 
frequently occurring mixed tumors, it should be pointed out that there is no 
sharp demarcation, and in many instances adenocarcinoma may show indication 
of a differéhtiation toward mixed tumor. Adenocarcinomas, however, form a 
distinet group; they should be recognized and differentiated from both the 
benign adenoma or cylindroma, and from the much less malignant mixed 
tumors of the salivary gland region, of which many individual cases and large 
series have been reported. McFarland (1926), who reported 90 cases, points out 
that mixed tumors are individual entities, inherently benign but commonly re- 
current after excision. New and Childrey (1931) reported 74 cases of mixed 
tumors, but saw no adenocarcinoma of the palate between 1917 and 1930 in 
the Mayo Clinic. They found that in 41 of their patients who submitted to 
treatment and could be traced later, 39 were living, 29 were without symptoms 
for four to thirteen years, and 2 had died. New and Hallberg (1941) reported 
76 cases, of which 88 per cent lived five years or more after treatment, and 
78 per cent, ten years or more. 


Professor of Oral Surgery and Brackett Professor of Oral Pathology, Harvard University. 
From the Department of Oral and Plastic Surgery and the Laboratory of Oral Pathology, 
Harvard School of Dental Medicine. 
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Sizable groups of real adenocarcinoma of the oral cavity have not been re- 
ported, except by Watson (1934). Adenocarcinoma of the mandible is very 
rare, but there are several cases of adenocarcinoma of the tongue. The maxilla, 
especially the palate, is the most common location, though even here this tumor 
is very seldom seen. 


Paget (1886) collected 31 cases of ‘‘adenoma’’ from the literature up to 
1886, but because of inadequate microscopic findings in most instances, these 
cases may have been of the mixed tumor type. New (1916) states that since 
Paget’s report he had been able to collect in the literature only 8 eases with a 
pathologic diagnosis, 5 reported as adenoma without it. He added 2 cases from 
the Mayo Clinic. 
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Fig. 1—Six months embryo. Development of mucous gland from oral mucosa. ( X80.) 
Fig. 2.—Four months embryo. Development of enamel organ from oral mucosa. ( X80.) 


Boeninghaus (1918) analyzed a number of the palatal tumors which had 
been reported in the literature. He states that glandular carcinoma of the 
palate has been described in two forms, the adenocarcinoma and the eylindroma. 
Though both present a similar clinical picture, the cylindroma is a benign tumor 
while the adenocarcinoma is malignant. He points out that the eylindroma 
may develop into an adenocarcinoma, and that more rapid growth and penetra- 
tion into the nose and maxillary sinus are indications of the malignant stage. 
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Watson (1935) reported 41 cases of intraoral adenocarcinomas from the 
Memorial Hospital in New York. In this series of microscopically proved 
tumors 49 per cent occurred on the hard and soft palate, 10 per cent involving 
both. Of the remainder, 17 per cent occurred at the base of the tongue, 12 per 
cent in the mucosa of the cheek, and 7 per cent on the alveolar ridge. Isolated 
eases occurred on the floor of the mouth (2), the upper lip (1), the nasopharynx 
(1), the pharyngeal wall (1), and the tonsil (1). 

In the recent dental literature two adenocarcinomas of the maxilla are writ- 
ten up, both occurring on the palate. One was reported by Gilkison (1934) 
and one by Hyde (1938). Sharnoff and Lisa (1940) reported an interesting 
ease in the Archives of Otolaryngology, which will be referred to later. 

Because so few cases of adenocarcinoma of the maxilla have been described, 
I thought it might be interesting to present a small series of cases. 

Clinical Findings—Adenocarcinomas may be counted among the rare but 
interesting tumors of the mouth; even on the palate they are by no means fre- 
quently found. They are certainly much less common than epidermoid car- 
cinomas and are considered also much less malignant. 

The patient generally states that a lump had gradually developed on the 
palate or on the palatal alveolar process of the maxilla. This swelling, because 
painless, may have received no attention for months or even years. In many 
instances, however, the tumor had grown more rapidly, especially during the 
time immediately preceding the consultation. The cases at the Memorial Hos- 
pital had a history of six weeks to thirty-five years before the patient came to 
the clinic; many had been previously treated. The distribution between male 
and female was about equal. The youngest patient was 18 years old; the oldest 
was 85; the average age was 49.7 years. 

The appearance of the tumor when occurring on the palate is characteristic. 
It is always located on one side and is, therefore, easily differentiated from 
torus palatinus (see Thoma, 1936). The tumor is sessile and is firmly attached 
to the underlying bone, which may become invaded. It forms an oval or rounded 
prominence, with its long diameter in an anteroposterior direction. The surface 
is usually smooth; lobulation, however, may occur, though it indicates to me 
the likelihood of being a mixed tumor rather than a simple adenocarcinoma. 
The mucous membrane is adherent, pale, and smooth and generally not inflamed. 
Uleerations may occur, however, generally over the central apex of the lesion. 
Two of the cases reported here presented such ulcers (Fig. 3), and the case 
reported by Gilkison (1934) is almost a duplicate of them. These small denuded 
or uleerating areas may be due to pressure necrosis or to injury. Sometimes 
ulcerations are caused by surgical interference such as incision for drainage, 
when the tumor has mistakenly been taken for a subperiosteal abscess caused by 
an infected tooth. On palpation the growth is found to be firm, though occa- 
sionally it is elastic, which leads to false diagnosis, and to the wrong type of 
treatment, such as application of poultices, counterirritants, and lancing. 

Adenocarcinoma is often of invasive character, penetrating the adjacent 
bone (Fig. 13). It may invade the palatal part of the alveolar process of the 
maxilla (Fig. 17), which is probably the reason why it recurs so easily. Watson 
found bone invasion in 31.7 of his cases. This bone invasion cannot always be 
demonstrated in the x-ray, however, at least not in the early stages; in the later 
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stages osteolytic areas are noted in the roentgen film. The nose or maxillary 
sinus may finally become involved and filled with the tumor mass, which is easily 
demonstrated in an anteroposterior view of the paranasal sinuses (Fig. 15); 
in far advanced cases adenocarcinoma may extend into the orbit. 

Metastases are quite common and may develop in the regional lymph glands, 
as well as through blood transportation of tumor cells to the lungs and pleura, 
or other organs. The case reported by Sharnoff and Lisa (1940), of a negress 
aged 39 years, presenting an ulcerating lesion of the palate, had caused me- 
tastases to the cervical lymph nodes and lung, which were substantiated at 
autopsy. I had the opportunity to review the pathology of a similar case, with 
metastases to the jaw, adrenal gland, and pleura. 

Histopathology.—The tumor may arise from embryonic cell rests or, as Mac- 
Carthy (1915) has pointed out, from cells of the germinative epithelial layer 
of the mucosa of the palate. The tumor may also take its origin from the ducts 
or acini of the glands themselves. It is not easy to demonstrate the origins 
of the tumor, because when the tumor cells have proliferated extensively, they 
may be in contact with the surface epithelium as well as with normal glands, 
so that it is difficult to determine whether the neoplasm has grown out of the 
gland or has invaded it. Fig. 12 shows part of a normal palatal gland in which 
some tumor tissue can be seen. 

The appearance and arrangement of the tumor cells vary greatly; cell 
metaplasia changes the histologic characteristics even during the development 
of the tumor. Often different parts of the tumor show different types of struc- 
tures. The recurrent tumors as a rule present more malignant characteristics 
than do the primary lesions. Note how in Case 1 the appearance of the tumor 
has changed from atypical glandular acini seen in the original sections (Fig. 10) 
to a much less differentiated epithelial tissue, presenting the squamous cells of 
an epidermoid carcinoma in the recurrent lesion (Fig. 14). 

Dr. F. W. Stewart, who reviewed the sections of the glandular tumors de- 
scribed by Watson, states that classification into hard and fast groups is im- 
possible. He states that the adenocarcinomas of the Memorial Hospital seem 
to comprise at least three histologic varieties; two were represented by only one 
ease each, the third making up the balance of the series. Of the two, one could 
be named an adenoma malignum, a tumor in which the appearance of a mucous 
gland is preserved. The other, a tumor situated in the base of the tongue, which 
showed a structure consistent in every way with the low-grade papillary adeno- 
carcinoma of the thyroid, was probably of lingual thyroid origin. All the other 
tumors exhibited a very uniform structure resembling the adenoid basal-cell 
tumors of the skin or the adenoid cystic epitheliomas of the major salivary 
glands. Stewart rightly advises the avoidance of such terms, however, calling 
them rather ‘‘adenocarcinomas of salivary gland origin,’’ because the terms 
‘*hasal-cell epithelioma’’ and ‘‘adenoid eystie epithelioma’’ tend to convey a 
false sense of benignity. 

The eases described in this series all show similar formations, though the 
structures vary frequently. Columnar cells, which stain dark with hematoxylin 
in contrast to the pale-staining normal glandular cells shown in Fig. 12, form 
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imperfectly developed, plexiform neoplastic ducts and acini of highly atypical 
appearance (Fig. 10). They have branching processes which seem to multiply 
and break up, and which may differ slightly or a great deal from the normal 
arrangement. Extensive overgrowth of the tumor cells is seen in other cases 
that may form several layers in depth around a large lumen, often forming bud- 
like extensions at the periphery (Fig. 25). In these formations the cells may 
lose their characteristic arrangement as well as their polarity, though a tendency 
of cells to line small lumina may be noticed (Fig. 29). Papillary formations 
may extend as small tufts from the surface of cystlike structures or may form 
expansive projections which may contain vascular strands of connective tissue 
and give rise to the histologic term, ‘‘papillary adenocarcinoma.”’ 

In other instances exuberant growth of epithelial cells which have lost their 
polarity may form follicles which are surrounded by connective tissue stroma. 
In these follicles also there may be lumina surrounded by more highly differ- 
entiated columnar cells (Figs. 21 and 26). Proliferating strands of cells may 
grow between layers of the connective tissue stroma, often producing parallel 
cords which give rise to the name tubular adenocarcinoma, These cords may 
contain small ducts or acini denoting the glandular derivation of the tissue 
(Fig. 19). 

The glandular alveoli and ducts are often distended by retained cell secre- 
tions of mucoid substance which takes on a light blue stain with hematoxylin and 
eosin. Often they contain exudate and form eysts of small size (Fig. 11) or of the 
size of a cherry. These give rise to the histologic term cystic adenocarcinoma, 
In the more benign tumors large accumulation of secretion of mucus may be- 
come a feature. These secretions are found in spaces formed by the tumor cells, 
or the tumor cells may be surrounded by the secretion. Such histologic varia- 
tions are known as cylindroma. 

The degree of malignancy of these adenocarcinomas is best judged by the 
microscopic study, because we know that such clinical information as rapidity 
of growth and time of existence is rarely reliable. The most reliable signs of 
malignaney are anaplasia and the presence of mitotic figures (Fig. 27). The 
transformation into epidermoid carcinoma is indicated by the change from 
glandular to squamous cells, which are arranged in follicles and may form cell 
nests, but there may also be evidence of the formation of alveoli and ducts or 
eysts (Fig. 14). 

The adenocarcinoma is generally not encapsulated and is highly invasive. 
The underlying bone may become involved (Fig. 13), and large tumor masses 
may proliferate in the maxillary spongiosa extending into the marrow spaces of 
the alveolar bone (Fig. 17). The septum between the roots of the molar may 
be replaced by tumor formation (Fig. 22), and the buceal or palatal periodontal 
membrane may become involved (Fig. 24). Blood vessels may become invaded 
by the tumor and the cells may permeate the lymph spaces, as can be seen in 
a section through the anterior palatine nerve (Fig. 4). 

Metastatic tumors: may resemble the primary lesion or may be different. 
The lymph nodes and viscera may be involved. 
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CASE REPORTS 


CasE 1.—Patient, Mrs. T. F. McG., aged 67 years, presented a painful swell- 
ing of the right palate. Three days before she had noticed for the first time a 
hard painful swelling in the roof of the mouth on the right side. She had ex- 
perienced discomfort when chewing solid food and said the swelling was very 
sensitive to touch with the tongue. She thought she had seratched the palatal 
mucosa with a hard cracker and had used warm saline mouthwashes frequently, 
without relief. 

Past History—Four months previously the patient had a ligation for 
phlebitis. Six months before, she was hospitalized because of sore throat, general 
malaise, swelling and redness of both knees, and a raised temperature ranging 
from 99° to 103° F. Her husband, a semi-invalid who required much care, was 
the source of fatigue and nervous exhaustion. The diagnosis was throat infee- 
tion with extension to nose, ears, and eyes, with septicemia, rheumatoid arthritis 
and phlebitis, cystitis, and probable multiple pulmonary emboli with infarction. 
Red blood count 4,100,000; white blood count, 30,650; sugar 106 mg. per cent, 
nonprotein nitrogen, 29 mg. per cent; Hinton negative. X-rays of chest sug- 
gested pneumonia. She received chemotherapy and transfusions, and the acute 
symptoms gradually subsided. She continued to improve and six weeks later 
was discharged, improved but weak. 

Three months before the present admission radiographs of the teeth were 
taken by Dr. Daniel J. Holland to find out if there were foci of dental infection 
present. Periapical abscesses were found on the right maxillary second pre- 
molar and first molar, which he extracted with local anesthesia. This was fol- 
lowed by an uneventful recovery. Patient improved in general health and was 
well until the present complaint arose. 

Present Iliness—Dr. Holland, who first saw the patient, noticed a small 
uleer on the swollen mucosa and made a provisional diagnosis of subperiosteal 
palatal abseess; he put the patient on heat regime, namely, hot saline and 
peroxide mouthwashes, and hot intraoral poultices. The ulcerating surface he 
treated with 2 per cent aqueous solution of gentian violet. The patient was seen 
by Dr. Holland several times during the following week. The treatment pro- 
duced little change in the condition. The pain had disappeared, but the central 
ulceration had increased in size. Poulticing was discontinued, and on the eighth 
day a biopsy was taken by Dr. Holland. He found the tissue firm and porky. 
The biopsy was sent to the Laboratory of Oral Pathology and diagnosed by me 
as an adenocarcinoma of the palate. The wound granulated normally, and the 
swelling was not altered. 

Examination.—When the patient was referred to me, I found a firm, tender 
swelling about 3 by 214 em. on the hard palate, elevating the right side and 
extending from the first premolar to the second molar, and from the median 
palatal raphe to the palatal side of the alveolar crest. It extended into the space 
where the second premolar and first molar had been lost. There was no fluctua- 
tion or discharge of pus on pressure. In the center of the swelling was a small 
irregular punched-out ulcerated area covered by a yellowish membrane, and 
there was a discoloration at the margin of the area indicating that gentian 
violet had been applied (Fig. 3). 
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Adenocarcinoma of palate. 


Fig. 4.—Case 1. Photomicrograph, 400, showing nerve with tumor infiltrating the adjacent 
lymphatics as well as the surrounding tissue spaces, 
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Roentgen Examination.—Radiographs of the teeth showed no abnormal con- 
dition. The remaining teeth appeared normal. Anteroposterior view of the 
paranasal sinuses showed no changes in the maxillary sinus over the affected 
jaw. 

Operation.—I advised partial excision of the maxilla and hospitalized the 
patient. With intravenous pentothal sodium, 14 gram, an incision was made 
beyond the periphery of the tumor with the endothermy knife. The posterior 
part of the palatal and alveolar processes of the maxilla were cut with a chisel 
and the section of the jaw dislodged, except at the posterior end where the an- 
terior palatine vessels entered it. The strand of tissue containing the vessels 
was taken hold of with a hemostat and eut after being coagulated with the 
endothermy current. The margin of the wound was treated with the coagulating 
current and a vaselined iodoform gauze dressing applied and coated with tinc- 
ture of benzoin. 

Subsequent Course.—The patient made a good recovery from the operation. 
On the third day the dressing was removed and the wound found to have granu- 
lated well; the patient was discharged from the hospital. 

Four weeks later a small nodule was seen at the margin of the excision 
wound, which was excised for microscopic study. It showed that the adeno- 
carcinoma had recurred as a much less differentiated tumor than the primary 
one; indeed, it resembled more an epidermoid carcinoma than an adenocarcinoma 
(Fig. 14). Irradiation was advised. Dr. H. F. Friedman treated the patient 
and administered a total of 34,160 r by contact therapy, using Phillip’s contact 
apparatus, 50 KV potential, target-tumor distance 18 mm., output 8,140 roent- 
gens per minute. She received the following treatments: one of 2,160 r to one 
field, another five days later of 24,000 r to three fields, and the last, several days 
after the second, of 8,000 r to one field. 

Following the irradiation, the patient suffered from a marked epithelitis 
and secondary radiation glossitis, which were very painful and required constant 
medication. I injected nupereaine in peanut oil into the anterior palatine fora- 
men, which gave considerable relief. Several pieces of bone were sequestrated 
from the wound margin during the following weeks. Even today, nine months 
after irradiation, two more small pieces of bone had to be removed; otherwise 
the palate looked well and there was no evidence of recurrence of the tumor. 
Fig. 5, a photograph taken at this time, shows the palatal perforation into the 
sinus and nose, and. the wounds where the small sequestra were removed. Dr. 
Holland constructed a partial denture (Fig. 7), which serves as an obturator, 
and when inserted, prevents regurgitation of food and fluid into the nose. When 
the denture is in place in the mouth (Fig. 6), the patient has no difficulty with 
eating and speech. 

Histopathologic Study.—The tissue from this operation was a large piece 
measuring 5 by 3.5 by 1.3 em., and a smaller one measuring 2 by 1.5 by 1.3 em. 
Both were covered by mucosa on the surface, the larger one having a small 
uleerating area in the middle of the surface. 

Microscopie examination: A low-power study shows plexiform adenomatous 
structures which fill the entire submucosa. There is no evidence of encapsula- 
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tion. The surface is covered by stratified squamous epithelium which is dis- 
rupted at one place, the location of the ulcerating lesion. Here where the under- 
lying tissue is exposed there is increased vascularity and marked round-cell in- 
filtration (Fig. 8). The epithelium, where it has not been destroyed, is normal. 
The papillary layer of the corium, which separates the epithelium from the 
tumor tissue, also shows evidence of chronic inflammatory changes, and tumor 
structures extend close but not into it (Fig. 9). 


Fig. 6. 


Fig. 5.—Case 1. Postoperative result, nine months. 
Fig. 6.—Case 1. Obturator inserted. 


Fig. 7.—Case 1. Denture serving as obturator. 


Higher magnification shows the tumor to consist of neoplastic ducts and 
acini. In most instances these are of irregular shapes and imperfectly formed, 
but with typical arrangements of columnar, dark-staining cells with hyper- 
chromatic nuclei, and occasional mitotic figures. The lumen of the acini contain 
mucoid secretion staining light blue with hematoxylin and eosin (Fig. 10). Con- 
nective tissue surrounds these structures, some of which are dilated into cysts 
and surrounded by flattened cells (Fig. 11). A group of normal glands is seen 
in one part of the section. This is a palatal mucous gland, recognized by its 
pale-staining cells which compose the acini. In this gland we find a few tumor 
structures, but there is no evidence that they have been derived from the normal 
gland (Fig. 12). 
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Fig. 8.—Adenocarcinoma, Case 1. Photomicrograph, X10, showing ulcerated area on surface 
of tumor. 


Fig. 9.—Adenocarcinoma, Case 1. Photomicrograph, X60, showing tumor tissue in the palatal 
mucosa, 


Fig. 10.—Adenocarcinoma, Case 1. Photomicrograph, X200, showing plexiform glandular forma- 
tion with mucus secretion. 
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The tumor cells are often very close to blood vessels, sometimes completely 
encircling small capillaries. The anterior palatine nerve shows invasion of the 
lymph spaces surrounding it (Fig. 4). In the underlying bone, penetration of 
tumor cells into the nutrient canals and marrow spaces is indicated by the 
presence of epithelial cells or acini (Fig. 13). 


Fig. 11.—Adenocarcinoma, Case 1. Photomicrograph, X200, of another area showing cystlike 
formations, 


Fig. 12.—Adenocarcinoma, Case 1. Photomicrograph, X80, showing normal mucous glands 
on the right from which dark-staining tumor tissue extends to the left. 


The specimen representing the small recurrent nodule which was excised 
later shows follicles composed of squamous cells (Fig. 14). The peripheral cells 
show the tendency to achieve cuboidal form. Those in the center appear hyper- 
trophied, showing the tendency to concentric arrangement, indicating pearl 
formation. There is, however, no evidence of keratinization. By metaplasia 
this adenocarcinoma has therefore been changed into an epidermoid carcinoma. 
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A few follicles contain cysts with secretions and cellular elements. The tumor 
cells have hyperchromatic nuclei and there are some mitotie figures. The tumor 
tissue is surrounded by vascular connective tissue infiltrated by inflammatory 
cells, especially near the surface in the papillary layer of the corium. 

Diagnosis.—Adenocarcinoma of the palate, with recurrence as epidermoid 
carcinoma. 


Fig. 13.—Adenocarcinoma, Case 1. Photomicrograph, xX 400. 3one from maxilla infiltrated by 
tumor cells, 


; Fig. 14.—Adenocarcinoma, Case i. Photomicrograph, 400, of a section from a recurrence 
of the tumor. The nodule forming on the excision wound contained tumor tissue that had 
undergone a metaplasia and had changed to epidermoid carcinoma. 


Case 2.—An Italian unemployed male was referred by the local dentist to 
the clinie, on account of a swelling in the upper jaw which was believed to be a 
cyst. He was seen by Dr. D. J. Holland. 

Examination.—On examination, Dr. Holland found a firm, semifluctuant 
swelling on the left palate, about 2 by 3 em. in size, with a small central 
ulceration. 

Operation.—An incision was made along the crest of the alveolar ridge, a 
flap prepared and retracted. This exposed a mass of soft tissue which was 
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multilobular and grayish-green in color. Some of the tissue was removed for 
biopsy examination. The patient failed to return to the clinic, being treated }, 
his local dentist, and when he appeared four months later, the entire nose and 
maxilla were involved. 

Roentgen Examination.—The anteroposterior view (Fig. 15) of the face 
showed in the left maxillary sinus a smooth mass., The posterior part of the 
sinus was completely destroyed and the bone around the last molar had com- 
pletely disappeared. 


Fig. 15.—Adenocarcinoma, Case 2. Roentgenogram, anterior-posterior view showing involve- 
ment of maxillary sinus. 

Histopathologic Study.—The specimen consisted of a number of soft gray- 
pink hemorrhagic friable fragments of spongy tissue. The slides which I re- 
ceived for review show, on microscopic examination, irregular neoplastic glandu- 
lar tissue made up of simple and complex ducts and acini containing light-stain- 
ing secretions. Often large masses of cells which have lost their polarity are 
encountered. These have aggregated to form large follicles which. contain 
numerous secretion-containing lumina, around which cells are arranged in 
columnar fashion. The stroma is composed of dense fibrous tissue (Fig. 16). 

Another section shows a part of the maxilla into which the tumor has 
grown (Fig. 17). The marrow spaces of the bone contain fibrous tissue in 
which irregular masses of tumor cells appear. The bone trabeculae are often 
ragged at the periphery ; others have osteoid seams, indicating recent osteoblastic 
activity. There are also rare newly formed eosin-staining trabeculae surrounded 
by osteoblasts, containing bone cells in large lacunae. The fibrous stroma is 
made up of young connective tissue cells and a considerable infiltration of in- 
flammatory cells. Foreign body giant cells are also quite numerous. The tumor 
cells are much less differentiated in this area than in the palate. Some of the 
follicles are made up of closely-packed cells that have lost their polarity; in 
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other follicles cuboidal cells are seen which form ductlike structures with lumina 
containing slight amounts of secretion; these denote the glandular character of 
the tissue. Mitotic figures are very numerous. 

Diagnosis.—Adenocarcinoma of the maxilla with extension into nose and 


sinus. 
Subsequent Treatment.—This consisted of excision of the left maxilla, fol- 
lowed by irradiation, and construction of an obturator. 


Fig. 16.—Adenocarcinoma of palate, Case 2. Photomicrograph, x200, showing a large follicle 
and other glandular structures. 


Fig. 17.—Adenocarcinoma, Case 2. Photomicrograph, X80, of section from maxilla showing 
bone trabeculae and tumor tissue invading the marrow spaces. 


CasE 3.—This case is one of adenocarcinoma about which Dr. William H. 
Hyde of Brooklyn, N. Y., consulted me. The case has been fully reported in 


this Journal (Hyde, 1938). The patient, a male, aged 44, had a tumor of the 
right maxilla of nine years’ duration, and had been operated on for excision of 
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a ‘‘eyst.’’ After the operation, a diagnosis of carcinoma was made and radium 
treatments were instituted (15,000 me. hr. with 5 gram radium pack). This was 
followed by necrosis of the hard palate. Three years ago the tumor had re- 
curred and was diagnosed as basal-cell carcinoma of adenoid type, and was 
again treated with radium at another hospital. Two years ago a new recur- 
rence was claimed to be an angioendothelioma, for which he was treated at still 
another institution. When Dr. Hyde saw the patient, he had a swelling of the 
upper right maxilla and nose, and a perforation of the palate, with slough. <A 
biopsy was made and submitted. 

Histopathology.—Microscopie examination of the tissue shows irregular 
cords of dark-staining epithelial cells in scant connective tissue stroma. The 
tumor cells seem to have the tendency to arrange themselves in glandular fashion. 
There are numerous dilated ducts and alveoli growing in a plexiform manner, 
which contain light-staining secretions (Fig. 18). The tumor also forms branch- 
ing cords which proliferate between layers of the fibrous stroma (Fig. 19), 
Occasionally they expand through the formation of small glandular structures. 
These cords denote the infiltrative character of this tumor, and with the pres- 
ence of some mitotic figures denote moderate malignancy. 


Diagnosis —Adenoearcinoma of the maxilla. 


Fig. 18.—Adenocarcinoma, Case 3. Photomicrograph, X400, showing plexiform glandular struc- 
tures and disorganized proliferation of tumor cells. 

Case 4.—The tissue of another patient, aged 44, who was operated on by 
Dr. G. D. Bissell of Melrose, Mass., is at my disposal for study. This patient 
had pain on the right side of her face and the back of her head, of some months’ 
duration, which was diagnosed by her physician as neuralgia. Dr. Bissell kindly 
furnished the following history. 

History—tThe right maxillary third molar had been removed some four 
years previously because it was loose and sore. Since then there had been no 
discomfort until the present illness. Because of the neuralgic pain, the patient 
was asked to see her dentist, who referred her to Dr. Bissell. 
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Examination.—The patient was a nervous and apprehensive woman. The 
physical examination was essentially negative. A swelling was seen on the 
alveolar process, both on the palatal and buceal sides, and posterior to it, in- 
volving the entire tuberosity. The swelling was compressible on palpation, and 
slightly tender. The mucosa presented a smooth, glistening appearance, on 
which could be seen fine lines of injected vessels. The right maxillary second 
molar was found slightly loose, and it gave a dull sound on percussion. 
Roentgen Examination.—A lesion, osteolytic in nature, was found to in- 
volve the tuberosity and the third molar region, extending close to the distal 
side of the second molar. The peripheral cortex of the bone appeared destroyed 
(Fig. 20). The maxillary sinus did not seem to be involved. 
Roentgen Diagnosis.—(?) Benign giant-cell tumor of maxilla. 


Fig. 19.—Adenocarcinoma, Case 3. Photomicrograph, X400. Cords of epithelium grow between 
connective tissue layers occasionally forming glandular acini. 
Operation.—Dr. Bissell opened the area under general anesthesia and found 
a lobulated tumor, gelatinous in consistency. The tuberosity, the second molar 
region, and part of the palatine bone were involved, as well as the floor of the 
maxillary sinus. The tumor tissue could be separated readily, however, from 
the membrane lining of the antrum, without the latter being perforated. The 
area was inspected and found completely cleaned out. The wound was closed 
with sutures; it healed without complications. 

Histopathology.—The specimen received from Dr. Bissell consisted of a 
maxillary molar, and some fragments of soft tissue. The latter were ready for 
diagnosis first. 

Microscopie examination of this tissue shows it to be composed of plexiform 
glandular formations in which columnar cuboidal cells form irregular branch- 
ing neoplastic ducts, separated by narrow bands of stroma. These are joined 
by large masses of undifferentiated tumor cells, arranged in irregular follicles, 
and separated by seant amounts of connective tissue (Fig. 21). The tumor cells 
here resemble those seen in carcinoma simplex, and it is only the occasional 
columnar arrangement around a lumen that denotes the glandular origin of the 
cells. This arrangement can be seen around the small lumina in the large 
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follicle in the center of the lower part of Fig. 21. A diagnosis of adenoear- 
cinoma was made from this tissue. 

The tooth, which had some tissue attached to it, was decalcified and ex- 
amined later. The pulp showed no invasion by tumor cells. The bone between 
the roots was replaced by solid masses of tumor cells, arranged in cords and 
follicles with occasional formation of plexiform ducts (Fig. 22). The lamina 
dura had been partly resorbed on the inner surfaces of the alveolar sockets. In 


Fig. 20.—Adenocarcinoma, Case 4. Roentgen film of maxilla showing osteolytic area where 
the tumor has been replacing bone of alveolus and tuberosity. 


Fig. 21.—Adenocarcinoma, Case 4. Photomicrograph, X80, showing glandular structures and 
large masses of cells arranged in the form of follicles. 


a remaining portion of it the tumor tissue can be seen entering vascular chan- 
nels and causing resorptive areas (Fig. 23), finally bisecting the lamella com- 
pletely. Fig. 24 shows that on the palatal side the alveolar bone is still intact. 
The tumor penetrates into the periodontal membrane toward the cervical part 
of the tooth, causing lateral invasion of the alveolar plate. There are resorp- 
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229.—Adenocarcinoma, Case 4. Photomicrograph, X10, showing involvement of the bi- 
furcation of second molar. 


bis Fig. 23.—Adenocarcinoma, Case 4. Photomicrograph, X80, showing involvement of 
amina dura on inner surface of root. 7, tooth; A, alveolar lamina dura; L, lacuna formed 
in bone containing tumor tissue; C, tumor tissue. 
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tive areas at the surface of the root, but nowhere are the tumor cells in direct 
contact with the tooth, remaining separated by connective tissue stroma. The 
gingival tissue has been lost, except for a small piece of the marginal gingiva, 
This also shows invasion by the tumor cells. 


Diagnosis.—Adenocarcinoma of the maxilla with involvement of a tooth. 


Fig. 24.—Adenocarcinoma, Case 4. Photomicrograph. X80, of section from palatal sur- 
face of palatal root showing invasion of periodontal membrane by the tumor. T, tooth wiih 
resorptive areas in cementum; B, bone; P, periodontal membrane. 


Fig. 25.—Adenocarcinoma of palate, Case 5. Photomicrograph, X80, showing large and small 
follicles of glandular tissue. Note the proliferation of the cells at periphery of large follicle. 
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CasE 5.—This case is reported by permission of Dr. Angelo M. Sala of 
the New York City Cancer Institute. It is an adenocarcinoma occurring in 
a colored female who complained of continuous pain in the right cheek. She 
had marked tenderness over the right antrum area and also over the right upper 
gingiva. The roentgenograms showed clouding of the right maxillary sinus, 
with partial destruction of the floor and the medial wall. Surgery had been 
repeatedly refused by the patient, and external irradiation had been employed. 


Histopathology.—Two slides were received from Dr. Sala. 


Fig. 26.—Adenocarcinoma, Case 5. Photomicrograph, X400, showing glandular arrangement 
of tumor cells in the follicles. One or more lumina are surrounded by cuboidal cells. 


Fig. 27.—Adenocarcinoma, Case 5. Photomicrograph, 900, showing absence of polarity of 
= although there is some indication of alignment around lumen. Note the mitotic diaster 
gure. 


Microscopie study shows the tumor to consist of large and small alveoli, in 
which poorly-differentiated cells are crowded together (Fig. 25). The small 
ones contain one large or many small lumina, around which cuboidal cells are 
arranged in columnar fashion. This arrangement is also seen at their periphery 
(Fig. 26). The large follicles contain mucus and cellular debris. They have 
thick walls of cells, apparently formed by profuse proliferation, indicated by 
papillary extensions from the periphery. The cells which make up these struc- 
tures seem to have the tendency to show glandular arrangement, lining up 
around very small lumina. The individual cells have oval hyperchromatic 
nuclei, and there are many mitotic figures (Fig. 27). 
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The specimen from the maxillary sinus contains mostly large follicles, some 
with very big lumina containing eosin-staining mucus and much cellular debris. 
The walls again show glandular formations with many small lumina, and great 
tendency toward peripheral proliferation (Fig. 28). Mitotie figures, some of 
them atypical, are here even more numerous than in the previous section, denot- 
ing the very malignant character of this tumor (Fig. 29). 


Fig. 28.—Adenocarcinoma, Case 5. Photomicrograph, X80, of section from maxillary sinus 
made up of large follicles of tumor cells showing glandular formation within walls. 


Fig. 29.—Adenocarcinoma, Case 5. Photomicrograph, X400, of section from maxillary 
sinus, showing exuberant growth and loss of polarity of the epithelial cells of which these 
follicles are composed. Note mitotic diaster figure in center. 


Diagnosis —Adenocarcinoma of maxilla with involvement of maxillary 
sinus. 
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TREATMENT 


The treatment depends, first of all, on the stage of development of the 
neoplasm. Suitable examinations should be made to determine whether there 
are metastases present. Roentgenograms of the thorax will demonstrate whether 
the lungs are involved, and lateral and anteroposterior views of the face will 
determine whether the maxillary bone, the paranasal sinuses, the orbit, and 
adjacent structures are invaded. A biopsy examination will make certain the 
diagnosis and help to differentiate the adenocarcinoma from other tumors such 
as adamantoblastoma, fibroma, and especially the benign adenoma or cylin- 
droma, and the mixed tumors. 

The methods of treatment are excision, irradiation, and implantation of 
radium. The excision should be as radical as possible and include a safe margin 
of normal tissue with the underlying bone. Irradiation may be given following 
excision. It is more effective after the bulk of the tumor has been removed and 
takes care of areas where it may have been deemed advantageous to be more 
conservative in order to be able to construct a satisfactory obturator later. 


SUMMARY 
Five cases of adenocarcinoma of the maxilla, the histopathology of which 
was carefully studied, have been reported. 
The invasive character of these tumors has been demonstrated and also 
their tendency to recur after operation and to extend into the paranasal sinuses. 
It has been confirmed that metastases may oceur to the bones and viscera. 
Adenocarcinoma, therefore, should be given prompt and radical treatment, 


a combination of wide excision including the adjacent bone, followed by irradia- 
tion. 

Patients who have received treatment should be checked up at regular in- 
tervals for at least five years, or better, ten years. Local recurrences are very 
common and should be dealt with as early as possible, otherwise the prognosis is 
poor. 
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OSTEOMYELITIS ARISING FROM THE PERIODONTIUM 


CoLONEL Rospert H. Ivy, M.D., D.D.S.,* anp 
MaJsor THomas J. Cook, D.D.S.t 
PHILADELPHIA, Pa. 


ERIODONTOCLASIA has been described as a disease which destroys the 
investing structures of the teeth, and is the result of a chronic inflammatory, 
and slowly progressive proliferative reaction. This disease is encouraged in an 
unclean mouth, where there is some mechanical injury, and it may be influ- 
enced by certain systemic diseases. When the bacteria of the mouth, which 
under normal conditions are harmless and of low virulence, gain access to the 
periodontal tissue, they set up a destructive inflammatory process which may be 
followed by suppuration. The absence of immediate symptoms does not indi- 
eate that progressive injury is not occurring, but only that the effects of bac- 
terial injury have not become clinically visible. When the bacteria gain a foot- 
hold in the tissues, there is a reaction of infection. The infected tissue becomes 
infiltrated with various elements of the blood, especially the polymorphonuclear 
leucocytes, plasma cells, and fibroblasts. The-disease progresses at the expense 
of the supporting alveolar process, and finally leaves a pocket about the affected 
tooth, filled with chronic inflammatory granulation tissue.® 
In studying the disease of periodontoclasia, Merritt found that its chief 
characteristic is that of bone destruction. Beginning at the crest of the alveolar 
process and continuing toward the apices of the teeth, their osseous support is 
slowly destroyed by a process known as resorption. Coincident with this re- 
sorptive process, pockets of varying depth are formed about the teeth. About 
certain teeth this destructive process may continue to the point where no treat- 
ment, save extraction, will avail anything, at the same time that other teeth 
in the same mouth will be wholly unaffected.*® 
Carr feels that periodontal disease is confined to the periodontium, the in- 
vestment tissue of the teeth, comprising the alveolus and the overlying mucous 
membrane. The clinical varieties of periodontal disease depend upon the in- 
tensity of the inflammatory process and range from a simple gingivitis to 
extensive periodontoclasia. The process is usually chronic although acute ex- 
acerbation may occur, and infection from the gingiva may thus develop into an 
active subperiosteal infection. In this instance the infection spreads by direct 
extension beneath the periosteum. Clinically this condition is most commonly 
encountered as a subperiosteal infection of the external surface of the man- 
dible. The course may be rapid and within a short period of time the infection 
may involve one side of the mandible, including the ramus, or may even spread 
Reprinted from The Military Surgeon 89: 761, November, 1941. 
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beyond the median line to involve the entire mandible. Perforation of the 
periosteum permits the infection to gain access to the submaxillary or sub- 
lingual tissues and cervical cellulitis develops. Subperiosteal infection of the 
mandible arising from periodontal disease may also be responsible for exten- 
sive osteomyelitis resulting in complete destruction of a large portion of the 
bone which later may sequestrate en masse.” 


McCall and Keith write that the deepening pocket, on account of its shel- 
tered location and its contained debris, serves as an incubator that is particu- 
larly favorable to the growth of microorganisms. Through increased absorption 
of toxins and actual infections, the phenomena of infective osteitis are added 
to those of noninfective rarefaction of the alveolar bone.*® 


Blanguie describes the periodontal pocket as one of self perpetuation, and 
providing an ideal nidus for the propagation of bacteria. He states that ‘‘the 
internal surface of the outer wall of the pocket, partially or completely stripped 
of epithelium, and exposing the blood vessels within the underlying connective 
tissue, provides the medium through which bacteria and their toxins can gain 
ingress to the cireulatory channels and surrounding tissues. This physical 
set-up establishes the periodontal lesion as a potential or an active focus of 
infection.’’® 

Cahn writes that the mouth abounds with microorganisms, both animal 
and vegetable in origin, which are apparently harmless during the normal 
course of events, but should the tissue resistance be lowered or the normal bar- 
riers of defense be removed, the microorganisms will enter the tissues and, with 
a change of environment, will become transformed from innocuous agents to 
pathogenic ones.° Kirkpatrick says that the mouth harbors a tremendous num- 
ber of microorganisms, most of which are saprophytes, or, at least nonpatho- 
genic to the host. Any organisms which cause harm or disease by their pres- 
ence cannot be classified as normal, because a normal mouth does not show 
disease. An examination of a healthy mouth reveals organisms, such as strepto- 
coceus, staphylococeus, diphtheroids, coliform bacilli, micrococeus catarrhalis, and 
filamentous forms of the leptothrix class. Normally, most of the organisms in- 
habiting the mouth remain nonpathogenic, but some may become pathogenic 
under favorable conditions." 

Appleton writes that ‘‘in spite of the uncertainties which exist about the 
pathogenesis of periodontal disease, I believe we know enough to say that, with 
few exceptions, the role of bacteria is a secondary one. This does not mean 
that their role is negligible, or that they can be ignored. They play a recog- 
nizable part in producing the clinical and pathologie picture we see in most 
eases; though probably not the primary cause, they aggravate, accelerate, and 
complicate the systemie sequelae of periodontal disease. Another point which 
seems worth-while to make is that there is no specific bacterium or micro- 
organism which is responsible for such damage as is done by bacteria in these 
conditions. Though our knowledge of the flora and fauna of the ‘pyorrhea’ 
pocket is incomplete and unsatisfactory, the ordinary pyogenic streptococci and 
staphylocoeci and the all but invariably present fusiform bacilli and spirochetes 
seem adequate to account for such effects as may reasonably be ascribed to 
bacteria, ’”? 
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Fisher studied microscopically specimens of teeth, gums, alveolar process 
and adjacent jaw which showed marked evidence of pyorrheal lesions which 
were removed at necropsy and recalcified. He found large numbers of spirilla, 
fusiform bacilli, and gram-positive cocci situated rather superficially in the 
necrotic material and debris in the gingival space. However, situated deeper 
in the peridental membrane beyond the necrotic margin were a few gram- 
positive cocci arranged in pairs and short chains. They had the morphology 
of streptococci.® 

Beckwith, Simonton and Williams, Turner and Drew, Hartzell and Henrici, 
and Cook have demonstrated the presence of bacteria in the gingival tissues in 
pyorrhea.* 21; 11; 8 

Beckwith, Simonton, and Rose cultured the contents of pyorrhea pockets 
by injecting sterile physiologic solution into the labial aspect, injecting the gum 
in the vicinity of a pyorrheal pocket, and then aspirating the fluid for culture. 
The cultures were made from the mouths of twenty-four men between the ages 
of 24 and 59, and showed staphylococci and streptococci which were believed 
to be of low virulence. They contend that the presence of microorganisms 
within the gum in human gingivitis usually is not limited to one single form. 
Rather, the tendency is for an association of bacteria to be present within the 
area. This condition is to be expected if one bears in mind the ready path of 
invasion into the gums laid open by desquamation of the epithelium, together 
with the orifices of the minute gingival abscesses. They feel that, although 
many workers found that the bacterial flora of the pyorrhea pocket shows only 
a quantitative difference from that of the mouth, no qualitative variation is to 
be noted. Their results indicate, however, that there is a decided limitation 
to the kinds of organisms present within the closely adjacent tissues of the 
infected gum. They are coccus forms.* 

Osteomyelitis: Acute infectious osteomyelitis may occur as the result of 
local injury which permits the access or favors the development of pyogenic 
microorganisms. The periosteum becomes edematous and infiltrated with pus, 
and the surrounding soft parts may become the seat of intense inflammatory 
change. 

Wilensky feels that the pathologic changes and pathogenesis of osteomye- 
litis of the jaws differ somewhat from those of the disease when it affects the 
long bones, owing to certain peculiarities in the blood supply and structure of 
the jaws. In the long bones, it is generally understood that infective material 
in the blood stream lodges in capillary terminals in the region of the epiphysis, 
there to develop a focus which spreads in the path of least resistance, either in 
the medulla or along the epiphyseal line to penetrate the cortex and burrow 
subperiosteally. In the jaws, there is the anatomic peculiarity that large por- 
tions of each bone receive their blood supply through multiple arterial loops 
derived from a single vessel. When the main vessel becomes involved in an 
inflammatory process and is occluded by a thrombus, death of that portion of 
the bone which it supplies takes place.*? 

Padgett, in discussing pathology of osteomyelitis of the jaw bones, writes 
that bone is a fibroblastic tissue which differs principally from ordinary con- 
nective tissue only in that lime salts are deposited in the ground substance. 
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It reacts to an inflammation as does connective tissue. These changed condi- 
tions eall forth a cell about whose origin and function there is a difference of 
opinion. This cell was called by Kolliker an ‘‘osteoclast,’’ and, in the past, 
according to the osteoclastic theory, this cell has been considered a specific type 
of cell having to do with the advent of the inflammatory cells and the coinci- 
dent increased vascularization; with the appearance of the so-called ‘‘osteo- 
clasts’? bone resorption and rarefaction begin and progress. When the infec- 
tion is an avirulent one, or the resistance to infection is relatively high, the 
inflammation may subside, rarefaction ceases, and the fibrous tissue is recalci- 
fied, forming new bone. When the infection is more virulent, the blood exuda- 
tion and the proliferation of the usual cells of the acute inflammation (fibro- 
blastic, polymorphonuclear cells, ete.) cause a blockage and a eutting off of the 
blood supply to the given area of bone. In the center of the cellular infiltra- 
tion an abscess forms, containing pus, which, because of the resistant character 
of bone is under an unusual amount of tension. Within twenty-four to forty- 
eight hours, a definite microscopic change is present in acute cases. Already 
there is some destruction of the bony trabeculae. With the development of 
pus, the tendency is toward new inflammatory involvement of tissue in the 
path of least resistance."® 

Read describes two distinct phases: an acute initial inflammatory stage, 
and a secondary chronic stage. The pathologie features of the initial stage are 
the usual phenomena of acute inflammation and suppuration. An inflammatory 
decalcification of the bone is produced resulting in softening with liability to 
fracture. Pus burrows through the bone and also collects under the periosteum. 
The overlying soft tissues are swollen and congested, and eventually with dis- 
charge of pus at the surface there is an abatement of the acute process. <A 
chronie stage ensues which is characterized by the separation and exfoliation of 
dead bone. In addition, regenerative changes may also be taking place and 
softened but still vital bone becomes recalcified and new bone laid down, some- 
times leading to thickening at the surface of the jaw. Staphylococcus pyegenes 
aureus is invariably the infecting organism.”° 

According to Penhale, the disease is caused by pyogenic organisms which 
enter the jaw from some focus, in the mandible, usually a tooth. Hematogenous 
infection of the mandible is rare. That teeth are the chief etiologic factor of 
the disease in this bone is also evidenced by the fact that osteomyelitis of the 
mandible in an edentulous jaw is rare. In the subcutaneous tissue, infection 
with pyogenic cocci results in an acute inflammation as the bacteria increase in 
number, the adjacent cells are destroyed, necrosis occurs, and pus is formed. 
The extravasation of fluid into the tissues, the dilation of the blood vesseis, the 
accumulation of phagocytic cells, especially leucocytes, and the proliferation 
of connective tissue cells cause swelling and tend to wall off the infection. When 
the process occurs in a nonexpansive compartment, such as bone, the changes 
mentioned are modified, and the bacteria invade and destroy the cancellous 
bone, spreading to the periphery.?® 

The jaw bones have been reported as being eighth in order of frequency 
of involvement by osteomyelitis. The bones mest often involved, in order of 
frequeney, are the femur, tibia, humerus, radius, ulna, vertebra, and calcaneus. 
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The mandible is affected four to five times as commonly as the maxilla; and the 
largest number of patients are between the ages of 20 and 40 years.** Havens 
feels that trauma plays an important part as a causative agent in producing 
osteomyelitis, either by producing a break in the tissues through which infee- 
tion may enter, or by producing a region of decreased resistance in which blood- 
borne infection may localize and develop.?? 

Aison reports the case of a man, aged 35, who was admitted to the hos- 
pital with a swelling about the lower portion of the face, and a marked fetor 
oris. The patiently was acutely ill and toxic with a temperature of 103.4° F., 
pulse 155, and respiration 35. He received treatment for a periodontal infee- 
tion for years. Lately, he had been in a run-down condition owing to over- 
work and strain. Two weeks before admission, he developed pain about the 
four mandibular incisors, and after some delay in applying for treatment, he 
had the teeth removed. Following extraction, he had a violent chill, a rise in 
temperature, and his face became severely swollen to the extent that he could 
not open his mouth or swallow. He was diagnosed as having osteomyelitis.’ 

Miller reported a case in which a patient had a reaction three days after 
having instrumentation in the treatment of pyorrhea. The symphysis of the 
mandible became involved and grew progressively worse. He was admitted to 
the hospital and lost a number of teeth. The diagnosis was osteomyelitis of the 
mandible. Cultures revealed Staphylococcus aureus and albus, and Strepto- 
coccus hemolyticus.** 

Hardgrove reports a case of osteomyelitis of the jaw which was due to an 
invasion of Vincent’s organisms beneath the periosteum, destroying the bone.” 


CASE REPORT 


On March 26, 1940, a man 34 years of age came to the School of Dentistry 
University of Pennsylvania, complaining of pain about the mandibular right 
incisor teeth. The floor of the mouth was found to be slightly elevated, and 
there was a deep pocket about the mandibular right second incisor from which 
pus was draining. 

Previous History.—A week previously, March 19, the patient had the first 
sign of pain in the region of the mandibular right incisor teeth, and he visited 
a dentist who told him that there ‘‘was no abscessed tooth.’? However, the 
pain persisted, and the patient visited his physician who treated him for 
neuralgia, but this treatment gave him no relief. 

On the fifth day after the onset of pain, there was a swelling of the lower 
lip and under the chin Pain was aggravated by chewing. 

On the sixth day there was a discharge of pus from around the mandibular 
second incisor tooth, which gave considerable relief. 

On the seventh day, March 26, the patient applied here for diagnosis and 
treatment. There was found a deep periodontal pocket between the mandibular 
right second incisor and canine teeth. The patient had been in the habit of 
using a toothpick, and recently concentrated on this pocket because it felt 
‘‘strange.’’ Full mouth roentgenograms were made, and also a smear from the 
pocket. Findings: Roentgenograms revealed a moderate amount of alveoloclasia 
throughout and one area of rather severe periodontal involvement between the 
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mandibular second incisor and canine teeth. The smear disclosed the follow- 
ing organisms: streptococci, staphylococci, streptothrix, and the Vincent ’s 


organisms. 


Fig. 1.—Roentzgenogram made on March 26, 1940, showing vertical bone resorption between 
the mandibular second incisor and canine teeth. Roentgenogram made on April 10, 1940, show- 
ing rapid resorption within fifteen days. Roentgenogram made on May 7, 1940, showing ab- 
sence of the mandibular second incisor, and the typical ‘‘moth-eaten’’ appearance of diffuse 
osteomyelitis. The remaining incisor teeth are almost exfoliated. 

Roentgenogram made on May 20, 1940, showing absence of the mandibular incisor teeth 
and spreading osteomyelitis to the right premolar region. 


March 27, the patient was admitted to the University Hospital. Physical 
examination revealed a 34-year-old man in acute distress. He reported being 
on the ‘‘down grade’’ for several months. His appetite was poor, and he had 
recurrent colds all winter. He had suffered ‘‘pain in the jaw’’ for the past 
week, and had tried aspirin but got no relief. Examination revealed tempera- 
ture 100° F., pulse 88, respiration 20, blood pressure 120/85. Blood count: 
red blood cells 3,500,000, white blood cells 11,500, hemoglobin 90 per cent, 
Pys, 68 per cent, Lymph 30 per cent; eyes, ears, nose, and throat, G. 1.; chest 
and Wassermann were negative. There was a swelling which involved the 
anterior floor of the mouth, and an area of fluctuation below the point of the 
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chin. Hot mouth-washes were given, and sulfanilamide therapy was started. 

March 28. It was deemed advisable to obtain drainage, and the following 
operative procedure was carried out: A straight midline incision extending 
from just below the point of the chin downward and backward toward the hyoid 
bone was made. A small trickle of white pus was demonstrable subcutaneously, 
coming up through the mylohyoid muscle. Thrusting a Kelly hemostat through 
this muscle and the fascia in the midline, the purulent cavity was evacuated, 
The pus was cultured. The cavity was explored digitally, and found to extend 
backward along the floor of the mouth on the right. Two small rubber tubes 
and one Penrose drain were inserted. Dressing was applied. Vinethene was 
the anesthetic used. 

March 29. The bacteriologist’s report was Staphylococcus aureus. 

April 5. Drainage continues. The right side of the mandible was tender. 
It appeared as though there was periosteal proliferation back almost to the 
angle of the jaw. 

April 12. The patient had worked the mandibular right second incisor 
loose with his tongue, and it was thought better to remove it, which was done 
without the aid of an anesthetic. There was considerable drainage following 
its removal. 


Fig. 2.—Roentgenogram showing extension of the osteomyelitic process to the lower border 
of the mandible in the region of the symphysis. 


April 13. Another area of fluctuation appeared, and this was drained by 
making a small incision, which paralleled the inferior border of the mandible 
just to the right of the midline. A small quantity of pus was encountered just 
underneath the subcutaneous tissue, and the cavity was opened widely with a 
hemostat. A probe could be passed down to the mandible where the bone was 
rough and irregular. A piece of rubber dam drain was placed in the wound 
and dry dressings were applied. 

April 22. The patient reported that he felt his jaw ‘‘snap’’ while yawning. 

April 23. X-ray revealed a pathological fracture of the mandible. 

May 16. The remaining three mandibular incisor teeth became quite loose, 
and were removed. At the same time, an incision was carried down through 
the gums to provide adequate drainage. The site of the external perforation 
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was then enlarged, and the two openings connected. The sequestrum could be 
demonstrated ; through-and-through packing of iodoform gauze was inserted 
in the wound. 

May 17. Drainage continues to be rather copious. 

May 18. Patient comfortable. 

May 20. Drain removed. 

May 22. Patient was discharged, and was followed in the outpatient de- 
partment for a year, and still reports periodically. He is now completely healed. 


Fig. 3.— Roentgenograms made on January 18, and March 22, 1941, showing the filling in of 
new bone which occurred after sequestration. 


CONCLUSIONS 


Acute infectious osteomyelitis may arise from the periodontium as the result 
of local injury. In the case reported here we are inclined to believe that trauma 
from a toothpick played an important role. The removal of teeth has been 


closely associated with osteomyelitis of the jaws, but as this case points out, 


osteomyelitis can develop when teeth have not been removed. 
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A CASE OF ACUTE MONOCYTIC LEUCEMIA 


STEPHEN P. MALLETT, D.M.D., F.A.C.D.,* ANbD 
Water C. GurALnick, B.S., D.M.D.t 
Boston, Mass. 


HE dentist is often in a better position to diagnose cases of leucemia than 

the physician. For the patient suffering from leucemia many times com- 
plains first of a dental discomfort, and only when the dentist recognizes the 
systemic basis of the illness is the physician consulted. It is not at all unusual, 
then, for dentists to diagnose leucemia, but the cases seen are few enough to 
warrant reporting so that the variety of oral symptoms in different patients 
may become part of dental knowledge. We recently had occasion to handle a 
case of acute monocytic leucemia, and we report it because: first, of the leu- 
cemias, the monocytic type is the rarest, and, second, the oral manifestations 
were somewhat unusual. 


CASE HISTORY 


The patient, W. B., a white male, aged 25 years, came to the hospital on 
Aug. 9, 1941, complaining of swelling of the right side of his face of one week’s 


duration, and a dull ache in the region of the maxillary right first molar tooth. 
The following is the admission note set down in the hospital record: ‘‘Intra- 
oral examination reveals a peculiar hypertrophic gingivitis which is very marked 
yet confined to the upper right quadrant of the mouth. The appearance of the 
gingiva is very similar to that seen in dilantin hypertrophy, although the patient 
is not epileptic and has not taken the drug. There is, moreover, sloughing and 
necrosis in the region of the upper right molar and premolar teeth, especially 
severe in the region of the second premolar, which the patient says was ex- 
tracted about a year ago. The slough is foul smelling and easily picked off.’’ 
The condition was thought to be caused by some blood dyscrasia rather than by 
any local condition. 

Sinee the fundamental condition was not thought to be local in nature, 
a more thorough history of the patient’s health was sought, and the facts 
gleaned strengthened the suspicion of a systemic basis for the local difficulty. 
The patient said that he had worked as a laborer until three weeks previous to 
entry. For some time he had felt tired, and, as he described it, ‘‘whoozy.’’ 
He had finally been forced to give up work. For at least five weeks he had 
been bothered by a cough, some night sweats, and had lost about ten pounds 
in weight. He had taken his own temperature during all this time and had 
found it consistently to be about 101° F. When the swelling of his face and 
slight toothache occurred, he had decided that his tooth was causing his illness 
and had come to the hospital. 


*Oral Surgeon-in-Chief Boston City Hospital. 
jHouse Officer in Oral Surgery Boston City Hospital. 
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The very appearance of the patient was suggestive of an illness more serious 
than infection from an alveolar abscess. He was quite debilitated looking. His 
skin was lemon-hued, his fingernails, mucous membranes, and conjunctivae were 
extremely pale. In view, therefore, of the history and the appearance of the 
patient and his mouth, blood studies were ordered. The blood picture finally 
provided the diagnosis. The first report was as follows: 


Hemoglobin 63 per cent 
Red blood cells 2.34 
White blood cells 19,400 


Sedimentation rate 54 mm. 


Two days later a complete blood study, including a blood smear, was done, 


the following report being returned to us: 


Red blood cells 


2.10 


Hemoglobin 47 per cent 
White blood cells 23,600 
Polymorphonuclear neutrophiles 3.5 per cent 
Polymorphonuclear band forms 2 per cent 
Polymorphonuclear basophiles 5 per cent 
Small lymphocytes 22 per cent 
Large lymphocytes 25 per cent 
Monocytes (Adult) 31 per cent 


Monocytes (Young) 9 per cent 


Fig. 1.—Intraoral photograph showing peculiar hypertrophy and necrotic ulceration in second 
premolar and first molar areas in right side of picture. 


On the basis of this report diagnosis of acute monocytic leucemia was made 


and later confirmed when the patient was transferred to a medical service. The 


course of his illness was very stormy and rapid from this point on. He died 
on Sept. 17, 1941, five weeks after he had entered the hospital thinking that he 
suffered from nothing more serious than an abscessed tooth, 


— 
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DISCUSSION 


By reviewing the dental literature dealing with leucemia, several interesting 
and unusual aspects of this case come to light. In many instances the disease 
comes to the attention of a dentist when he is called upon to treat a patient 
for hemorrhage following the extraction of a tooth. Abel’ reports such a case 
of a 17-year-old boy, brought to the hospital because of postextraction bleeding, 
who died two days after entry. Falk? reports a similar case in a 46-year-old 


woman. 

Another symptom of leucemia which has been stressed is the hypertrophic 
gingivitis of leucemie patients. Hirsehfeld® says: ‘‘In about 5 per cent of 
patients suffering from acute lymphatic leucemia the gums become hyper- 
trophied, sometimes to such an extent that they cover the teeth completely.’’ 
Finally, the literature describes ulceration and necrosis as being pathognomonic 
of leueemia in the mouth, and especially so in cases of the monocytic variety. 
Hume‘ says that in their book Whitby and Britton mention that the first case 
of monocytie leucemia, as distinct from myeloid leucemia, was described by 
Reschad and Schilling-Torgau in 1913. Since then the literature contains 
about 150 case reports. Cook,® reporting a case of monocytic leucemia in an 
8-year-old girl, describes ulceration throughout the gingivae. Resch® says: 
‘‘Haden, Forkner, and others describe ulceration and necrosis of the gingival 
tissues as pathognomonic of the monocytic variety.’’ The same author goes on 
to write: ‘‘In monocytic leucemia the condition may progress to necrosis and 
simulate noma in some instances, which may be regarded as a differential sign 
of this type of leucemia.’’ 

In the case we report, then, it is interesting that both hypertrophy and 
necrosis were present. The hypertrophy, however, was of an atypical sort, 
confined to just one quadrant of the mouth, as is evident in the accompanying 
intraoral photograph. The necrosis, too, was not of the sort generally seen, 
wherein there is a Vincent’s-like slough throughout the mouth. In this in- 
stance the necrosis was localized and confined to a small area of the mucous 
membrane. 

It is apparent that the dentist must be alert to the possibility of a variety 
of symptoms accounting for the same disease. He can do nothing about the 
treatment of leucemia, but by recognizing it, he may save himself postoperative 
grief, and perhaps prolong the patient’s life by directing him to the medica. 
man. 
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SULFATHIAZOLE THERAPY IN CELLULITIS OF THE FACE 
AND NECK 


CiypE B. Kayne, D.D.S., West New York, N. J. 


RATIONAL basis for therapeusis in cellulitis of the face and neck depends 
upon a proper diagnosis of the pathology present, together with a thor- 
ough knowledge of the anatomy involved. 

Inflammatory conditions result from some irritation which may be pro- 
duced by bacterial infection or through traumatie injury. In the event the 
irritants are mild in character the pathologie process employed embodies only 
local vascular and cellular reactions and is recognized as a transient inflam- 
matory process. 

Where irritants are more noxious, the degenerative features are more 
common and the inflammatory process runs its full course with necrosis in 
evidence, and secondary infection taking place. The resultant swelling of the 
inflammatory process may be either localized or diffuse and is termed an ab- 
scess when necrosis takes place. It may be well to note here that the occur- 
rence of an abscess in the course of a general infection is looked upon with 
favor since it denotes the successful effort on the part of the tissues in localizing 
the infection, even though at the expense of a portion of tissue. 

Inflammatory reactions such as depicted above may be acute or chronic 
depending upon the resistance of the host, virulence of the organisms, and the 
avenue of infection. If the tissue is resistant and the organisms not too virulent, 
this reaction may be prolonged over a period of time. Acute manifestations of 
the inflammatory process in the tissues spell a lack of resistance or a virulent 
infection which at times leads to a systemic spread of the focus. 

As the inflammatory process progresses to the suppurative stage, it tends 
to develop abscesses in definite areas in the face and neck. These areas repre- 
sent points of least resistance because of their anatomic and histologic structures. 


EXTENSION OF THE INFECTION 


In the maxilla abscess formation usually oceurs subperiosteally in the 
mucobuceal and the mucolabial folds, since the bone on the buceal and labial 
surfaces is less compact in many areas, than on the palatal surface. Then, too, 
the mucous membrane on the external surface contains a great deal of areolar 
tissue which permits more readily its distention. The palatal areas are covered 
with dense mucoperiosteum which offers a great deal of resistance to disten- 
tion. Occasionally we do see palatal abscesses which are the result of secondary 
infection in this area, or are so caused by continuity from the gingival crevices. 
In advanced cases these swellings in the molar area of the maxilla may extend 
under cover of the buccinator and internal pterygoid muscles and their envelop- 
| ing fasciae posteriorly into the infratemporal space. These, however, are cases 
which are the result of virulent organisms or of failure to drain early abscess 


formation. 
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In the mandible we find subperiosteal extensions from the buceal, or labial 
and lingual sides, into the various compartments of the neck. When oceur- 
ring in the buccal subperiosteal molar area extension in some instances takes 
place under cover of both heads of the masseter muscle and their enveloping 
fasciae into temporal space. 

When invasion has taken place into the cervical region we are presented 
with a clinical picture in which there is a rise in temperature with chills, flushed, 
dry skin, accompanied by extension of the inflammation into cellular tissues 
of the neck. Edema in the floor of the mouth forces the tongue upward. 
Respiration is laborious and attempts at speech and swallowing are difficult. 

The spread of pus in the neck is determined and limited by the superficial 
layer of the deep cervical fasciae, which divides the neck into the following 
compartments: the submental, submaxillary, and parapharyngeal spaces, which 
under ordinary circumstances are not open, but when invaded become true com- 
partments because of limiting action of various fascial planes. 

The submental space lies underneath the tongue and above the level of the 
mylohyoid muscles and extends from the symphysis of the mandible in front 
to the body of the hyoid bone. This compartment lodges the sublingual glands 
and connects with the submaxillary compartment. 

The submaxillary space lies just inside and below the mandible and lodges 
the submaxillary gland. The anterior facial vein passes downward and back- 
ward superficial to the submaxillary, while the external maxillary artery is 
embedded in the lower portion of the gland and arches upward under cover 
of the angle of the mandible. Underneath the gland lies the hypoglossal and 
superior laryngeal nerves. 

The parapharyngeal space extends from the hyoid bone to the base of the 
skull. Its inner border is the superior constrictor muscle with the palatine tonsil 
attached to it. The bulge of the muscle and its attached tonsil into the throat 
in presence of an abscess in this region is frequently mistaken for a periton- 
sillar abscess, when in reality it is a parapharyngeal abscess. In diffuse sup- 
purative cellulitis of this area the pus burrows toward the root of the neck. 
Abscesses in these spaces are either secondary to infections of the lymph glands 
or other organs which they contain, or are the result of extension of a primary 
suppurative cellulitis. 


EXTENSION THROUGH LYMPHATIC CHANNELS 


The submental lymph glands are lodged close to the symphysis immediately 
beneath the chin and drain the anterior part of the floor of the mouth, apex 
of the tongue, and the anterior teeth from cuspid to cuspid. Their efferent 
vessels pass partly to the submaxillary glands and partly to a gland of the deep 
cervical group. Infections in this area may result in extension into the sub- 
maxillary space either through the lymphatics or by direct continuity. 

The submaxillary lymph glands are to be found along the inner lower 
border of the mandible in very close contact with the submaxillary salivary 
glands and number usually three on each side. The most anterior of these and 
largest is found within a slight notch formed on the internal oblique line on 
the internal surface on the mandible directly back of the facial artery. The 
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second gland is situated directly back of the facial artery, and the third gland, 
which is the smallest in size, is found below the angle of the mandible and 
posterior to the salivary gland. 

The submaxillary lymph glands drain the cheek, the side of the nose, the 
upper lip, the lateral part of the lower lip, the gingivae, the base of the tongue, 
and all the teeth with the exception of the mandibular anterior teeth. Efferent 
vessels from facial and submental glands empty into these glands. Their effer- 
ent vessels pass to the superior deep cervical glands, one group of a broad 
chain of lymph glands comprising the deep cervical lymph glands, which are 
closely related to the internal jugular vein and found between the transverse 
process of the atlas and the root of the neck. 

This close relationship between the compartments together with the lym- 
phatie drainage serves to explain the method of extension of an infection into 
the neck other than through the circulatory system. Too, it explains why, after 
extracting some deeply carious teeth which have no evident periapical pathology, 
patients may develop a cervical involvement, even when the extraction is 
performed under recognized surgical aseptic procedures. We are inclined to 
place the blame for this development on a multitude of conditions without any 
attempt to analyze the underlying pathology. 


TREATMENT 


The treatment of early infection by the application of heat or cold is a moot 
question. I follow the following procedure: (1) cold application; fifteen min- 
utes of every hour for the first twenty-four to forty-eight hours externally, to 
prevent as far as possible exudation as a result of inflammation. (2) Wet heat 
externally when definite fluctuation is anticipated, in order to hasten pointing 
of the abscess. (3) Hot 12 per cent solution of sodium sulfate irrigations 
intraorally instead of magnesium sulfate, which sometimes causes patients to 
complain of nausea. Sodium sulfate has proved more efficaceous, more hygro- 
scopic in tendency, and does not cause patients to complain of nausea. 

The treatment of cellulitis with definite abscess formation is early incision 
and drainage. An incision should be made with the sealpel but the abscess 
cavities should be opened with a blunt hemostat to prevent injury of vessels 
and nerves. In eases with localized abscesses and low temperatures the area 
need but be incised and drained. The patient should be instructed in the use 
of a 50 per cent urea solution for irrigation at home. A dressing saturated in 
urea should be applied and changed every day until the abscess is completely 
evacuated. Urea serves as a valuable adjunct in the treatment of such eases; 
it eliminates fetid odor to a great extent, and it aids the process of liquefaction. 


Patients with a persistent temperature of 102° F. and over, and who after 
incision appear toxic and discharge scant amounts of thin, odorless pus, should 
receive special attention. Streptococcus infection may have been the primary 
cause of the swelling or may be a secondary invader, which makes prompt and 
energetic treatment with sulfanilamide imperative. For this reason bacteri0- 
logic cultures are necessary at the time of incision, to determine the predomi- 
nating organism. However, in most cases of cellulitis, staphylococci are the 
predominant invaders. Sulfathiazole is the drug of prime importance and is 
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often life-saving. Rest in bed (hospitalization preferred) is important; fluids 
and sedatives to relieve pain should be administered. Patients taking sulfa- 
thiazole should, however, be under constant supervision. The treatment is as 
follows: for an adult, the dose for the first twenty-four hours is 90 grains (6 
grams) per day in divided doses. If the temperature recedes, the dosage is 
then reduced to 60 grains (4 grams) per day, in divided doses, until complete 
recession of temperature and general improvement take place. If the tempera- 
ture does not recede, the initial dose of 90 grains is maintained until such time 
as the temperature does drop. Care must be taken not to stop the drug too 
soon for relapses are prone to occur. For children the dosage is one grain per 
pound of body weight. 

Occasionally a patient may continue a high temperature in spite of the 
infection receding and the general condition improving. This ealls for with- 
drawal of sulfathiazole, for the drug itself may produce the elevation of tem- 
perature. Other reactions, such as nausea, vomiting, headache, or dizziness are 
common, but not alarming and do not eall for discontinuance of the drug. If 
vomiting is severe, the drug should be given in milk or by rectum. Cyanosis 
though not infrequent is not to interdict the use of the drug unless it becomes 
progressively deeper. These symptoms may be modified and prevented to some 
extent by giving one-half teaspoonful of bicarbonate with each dose of sulfa- 
thiazole, or 25 to 50 mg. of nicotinic acid amide per day, depending upon the 


patient. 
In advanced cases of diffuse suppurative cellulitis or when an infection 
has produced systemie complications, especially if positive blood cultures are 


obtained, it is advisable that the oral surgeon work in conjunction with a med- 
ieal consultant, in order that the patient may have the benefit of the best sup- 
portive treatment, such as the administration of intravenous infusions of 
saline and glucose, sulfathiazole, blood transfusions, and the injections of neo- 
arsphenamine. The last serves to counteract any deleterious effects of Vincent’s 
organisms present in many of these cases. 

The administration of sulfathiazole and the use of urea have proved very 
beneficial as adjuncts in the treatment of cellulitis of the face and neck. 
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THE CLINICAL USE AND TOXIC REACTIONS OF THE 
SULFONAMIDE COMPOUNDS 


Curtis F. Garvin, M.D., CLEVELAND, OHIO 


HE sulfonamide compounds are used locally and systemically in the pre- 
vention and treatment of infections. 


LOCAL USE 


It now seems established that the local use of the sulfonamide compounds 
is of value in the prevention and treatment of certain infections which are of a 
more or less superficial nature. By means of local therapy, it is possible to 
obtain relatively high concentrations of the drugs. These high concentrations 
often prove bacteriostatic for organisms which are not affected by oral admin- 
istration of these drugs. 

The questions in regard to local therapy which seem to be asked most 


commonly are these: 

1. What are the dangers of the local use of the sulfonamide compounds? 

2. Does the local use of the sulfonamide drugs interfere with wound heal- 
ing? 

3. Which one of the sulfonamide drugs is most effective in local therapy? 

4. Is it necessary to sterilize these drugs before applying them to wounds? 

Question 1.—What are the dangers of the local use of the sulfonamide com- 
pounds? Toxic reactions as a result of the local use of the sulfonamide drugs 
are very rare. It seems there is little danger of overabsorption, for absorption 
of these drugs from wounds is less rapid than from the stomach. 

Here are some facts on absorption: Following the implantation of 5 Gm. 
of sulfanilamide in the rectus muscle, peak blood concentrations are noted in 
about eight hours, and practically all of the drug is exereted within thirty- 
six hours. Incidentally this indicates that when sulfanilamide is used locally, 
one cannot expect the local effect to be maintained for much longer than eighteen 
to twenty-four hours. Following the implantation of 5 Gm. of sulfathiazole 
locally into the rectus muscle, peak concentrations of the drug are noted in the 
blood in about twelve to sixteen hours, following which there is a gradual fall 
in the blood level with detectable amounts still being present in seventy-two 
hours. 

In actual experience, although 5 Gm. or more of the powder has been used 
in wounds, I have never seen the blood level rise to a level of any significance. 
In the mouth, of course, there is the possibility that drug administered locally 
might be swallowed, but the amounts ordinarily used are so small that trouble 
could occur only in a patient who was markedly hypersensitive. 


Read before the Ohio State Dental Society at the Seventy-Sixth Annual Meeting, Columbus, 
Ohio, Nov. 11, 1941. 
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Question 2.—Does the local use of the sulfonamide drugs interfere with 
wound healing? There is little evidence to indicate that the healing of clean 
wounds is seriously affected by the local implantation of reasonable amounts 
of the sulfonamide drugs. Experimentally produced fractures of the forelimb 
of rabbits heal as rapidly when treated with sulfanilamide as do control frac- 
tures. When implanted in the knee joint of the dog in solid form, sulfa- 
nilamide appears neither to damage the articular cartilage nor to elicit any 
unusual tissue reaction. Finally, and most important, clinical reports rather 
uniformly indicate that the local use of the sulfonamide compounds does not 
have any deleterious effect on the tissues. 


Question 3.—Which one of the sulfonamide drugs is most effective in local 
therapy? I prefer either sulfanilamide or sulfathiazole. Sulfanilamide has the 
considerable advantage of greater solubility so that higher concentrations can be 
attained. Sulfathiazole, on the other hand, although less soluble, is more effec- 
tive against a greater variety of organisms. Sulfathiazole is particularly indi- 
eated in staphylococcie infections. If one drug after trial is ineffectual, the 
other can be tried. I see no indication for the simultaneous use of sulfanilamide 
and sulfathiazole. 

Question 4.—Is it necessary to sterilize these drugs before applying them 
to wounds? It is not necessary to sterilize the sulfonamide drugs before using 
them locally. These drugs are either so sterile or their bacteriostatic powers in 
the tissues are so strong, that sterilization is unnecessary. 

It is to be stressed that local therapy does not replace meticulous surgical 
débridement which should include the removal of all dead and devitalized tissue 
and the securing of hemostasis. Following the fulfillment of these surgical pre- 
requisites the local application of the sulfonamide compounds is likely to achieve 
its best results. 

SYSTEMIC USE 


Systemic administration is indicated in the treatment of the more severe 
infections. Systemic administration to prevent the development of infections 
is not ordinarily indicated. One exception is in the case of extraction of in- 
fected teeth in patients suffering from rheumatic heart disease. Under these 
cireumstanees the use of the drug may prevent the occurrence of bacteriemia 
and the development of infection in the searred heart valves (subacute bacterial 
endocarditis). 

DOSAGE AND ADMINISTRATION 


The following principles in dosage and administration of the sulfonamide 
compounds are suggested : 


1. Inquire whether the patient has suffered a serious toxic reaction on a 
previous occasion due to the use of a sulfonamide compound. The oceurrence 
of a previous serious reaction is a contraindication to the use of the same drug; 
another compound may be tried cautiously. If such a history is elicited, it is 
best to give a small test dose of the drug (0.3 Gm. or 5 grains), and then 
observe the patient for acute toxic manifestations over a period of twelve hours 
before beginning therapy. If none is observed, treatment may be begun cau- 
tiously. 
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The question frequently arises prior to the prescription of a sulfonamide 
compound to a given patient whether an existing disturbance of the blood, liver, 
or kidneys might be aggravated by therapy with these drugs. The answer is 
‘*no’’ unless the patient is one of those unfortunates who is destined to suffer 
from one or the other of the toxic reactions of these drugs, and such a happen- 
ing is unpredictable. 

2. Treatment should be begun as soon as possible after a clinical diagnosis 
has been made. Do not await results of bacteriologic investigation if the clinical] 
evidence is good. Nevertheless make every effort to make a bacteriologie diag- 
nosis. 

The preferential use of the sulfonamide compounds is as follows: 


a. Hemolytic Streptococcal Infections Sulfanilamide 

b. Viridans Streptococeal Infections ~--------- Sulfanilamide 

e. Nonhemolytie Streptococcal Infections No drug 

d. Staphylococcal Infections Sulfathiazole 

e. Pneumococcal Infections Sulfathiazole or 
Sulfadiazine 

f. Meningoczoceal Infections Sulfanilamide or 


Sulfapyridine 
Sulfathiazole should be given in infections in which the responsible organism 
cannot be identified. 

3. The chosen drug should be given orally when possible. Parenteral ad- 
ministration may be required for comatose patients or in persons who suffer 
severe vomiting or show lack of absorption. 

4. A large initial dese is given, especially in severe infections, in order to 
obtain an effective amount of the drug in the blood stream as soon as possible. 
Two to 4 Gm. (30 to 60 grains) of the drug is given by mouth—4 Gm. (60 
grains) of the sodium salt as a 5 per cent solution in distilled water in the case 
of intravenous administration. 

5. One to 2 Gm. (15 to 30 grains) of the drug is given ‘orally every four 
to six hours night and day until improvement occurs. If parenteral adminis- 
tration is required, 4 Gm. (60 grains) is given every eight to twelve hours. 

6. One gram (15 grains) of sodium bicarbonate is administered orally 
every four hours to prevent acidosis in the case of sulfanilamide, and to render 
the urine alkaline and to increase the solubility of the excreted drug in the 
ease of sulfapyridine or sulfathiazole. 

7. The concentration of the free sulfonamide drug in the blood varies con- 
siderably, depending principally on dosage, absorption, and excretion. Hence 
in severe infections, the level of the drug in the blood is determined. This is 
unnecessary in mild infections. In severe infections the dosage of the drug 
should be such as to maintain the level of the drug at 5 to 10 mg. per 100 e.c. 
of blood. 

8. Sufficient fluids are administered to result in a urinary output of 1200 
e.e. per day. There is no need for a special diet. Any other necessary drug 
may be administered concurrently with the sulfonamide compounds. This 
brings: up a point of special interest to dentists: It has recently been shown 
that para-aminobenzoic acid neutralizes the bacteriostatic effects of sulfanila- 
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mide and its derivatives. It has also been demonstrated that procaine and its 
related drugs break down to para-aminobenzoie acid. Hence, although clinical 
data are not at hand, it is suggested that the use of procaine antagonizes the 
therapeutic effects of the sulfonamide group of drugs. 

9. When improvement occurs, the dosage is reduced or the interval between 
doses is increased, but treatment is continued until convalescence is well estab- 
lished. In patients whose infections involve bones, the use of these drugs pre- 
sents a special problem. Recurrence of the infection is liable to oceur unless 
all foci of infection are eliminated. For this reason, careful surgical manage- 
ment is important and use of the drug should be continued for at least a week 
after a clinical eure has been effected. 

10. Watch for toxic reactions. The patient should be seen daily. The 
patient should not be allowed to do anything in which the occurrence of mental 
confusion might be dangerous. He should be warned to avoid exposure to sun- 
light or ultraviolet rays because photosensitization appears to predispose to 
dermatitis. The skin should be watched daily for rashes and jaundice. The 
sclerae should be examined for jaundice, and the conjunctivae for paleness or 
injection. The temperature should be checked frequently. The value of the 
hemoglobin and the red blood count must be €etermined daily during the first 
week of therapy—less frequently thereafter. The white blood count should be 
checked daily. <A differential count should be done if leucopenia appears. 
Urinalysis should be done daily. Determinations of the blood urea nitrogen 
and icterus index are worth while. If toxie reactions occur, the decision as to 
whether use of the drug should be continued or discontinued will depend on the 
severity of the infection and the seriousness of the reaction. 


TOXIC REACTIONS 


1. Nausea and Vomiting.—Sulfapyridine causes serious nausea and vomit- 
ing rather frequently, sulfanilamide less often, sulfathiazole occasionally, and 
sulfadiazine uncommonly. It appears that the nausea and vomiting are of 
local and cerebral origin. Omitting or reducing the amount of a dose, admin- 
istering an alkali simultaneously, or mixing the drug in milk or gruel ocea- 
sionally is helpful. . If the patient must have the drug and vomiting is frankly 
interfering with its administration, the drug should be given intravenously. 
Although vomiting may continue, at least the drug is being absorbed. 

2. Cyanosis.—This occurs in notable degree only in connection with the 
use of sulfanilamide. Unless anemia is present, cyanosis is not an indication 
to stop the use of the drug. It is wise for the physician to explain to the 
patient or the family the possibility of the occurrence of cyanosis and its harm- 
lessness. The old idea that sulfanilamide and sulfates should not be given 
simultaneously because of the possibility of producing sulfhemoglobinemia is no 
longer held. 

3. Acidosis—A reduction in the carbon dioxide combining power of the 
blood oeeasionally occurs in patients receiving sulfanilamide. The cause is still 
the subject of controversy. Most physicians attempt to counteract it by admin- 
istering an equal amount of sodium bicarbonate. Sulfathiazole, sulfapyridine, 
and sulfadiazine do not cause acidosis. Nevertheless it is customary to give 
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sodium bicarbonate when these drugs are administered, in this case to cause 
the urine to become alkaline, thereby increasing the solubility of the drug which 
is excreted. 

4. Drug Fever—Fever due to the drug is encountered not uncommonly 
in patients receiving sulfanilamide or sulfathiazole, less commonly from sulfa- 
pyridine. It usually appears about seven days after the use of the drug has 
been started, although it may occur at any time during the course of therapy. 
It is usually high and may be intermittent in type and accompanied by chills, 
presenting a clinical picture like that of septicemia. The fever subsides in 
from twenty-four to seventy-two hours after the use of the drug has been dis- 
continued. 

Abrupt and violent febrile responses occasionally appear after the first dose 
of the drug. This happens particularly in hypersensitive patients who pre- 
viously have suffered toxic reactions, as in the following ease: 


CasE 1.—A white man, aged 32, a physician, took sulfanilamide for chronic 
sinusitis. After seven days of treatment, fever appeared. On the eighth day 
he was acutely ill, with a scarlatiniform rash and a temperature of 40 C. (104 
F.). A total of 22 Gm. (330 grains) of sulfanilamide had been taken. The 
question was whether he had a rash and fever due to sulfanilamide or to scarlet 
fever. Use of the drug was discontinued and in thirty-six hours the tempera- 
ture was normal, the rash had disappeared, and the patient was better. 

The diagnosis was not certain and to avoid the usual period of quarantine 
for scarlet fever, it was decided to attempt to demonstrate sensitivity to sulfa- 
nilamide. The patient received 0.3 Gm. (5 grains) of the drug and within 
thirty minutes he had shaking chills, vomited repeatedly, and was acutely ill. 
The temperature rose abruptly from normal to 39.5 C. (103.1 F.) and the 
pulse rate from 70 beats per minute to 140. The skin showed a slight red 
blush. Twenty-four hours elapsed before the patient felt better and before the 
temperature had returned to normal. 

It can be concluded that fever appearing in patients receiving a sulfonamide 
compound for a disease which is ordinarily afebrile should be regarded as a 
complication of the therapy until proved otherwise. It is a more difficult prob- 
lem to recognize drug fever in patients suffering from a febrile disease. Under 
such circumstances the fever can be ascribed to the drug if (1) the original 
disease has reached an afebrile stage and (2) the temperature returns to normal 
after the use of the drug has been discontinued. Drug fever is an indication 
to stop the use of the drug, particularly since fever in many instances is the 
first sign of other more serious complications. 

5. Skin Eruptions.—Various types of skin reactions may complicate sulfon- 
amide therapy. The eruptions often simulate those of scarlet fever or measles. 
Serious exfoliative dermatitis has occurred but fortunately is rare. Sulfa- 
thiazole occasionally causes red nodular lesions on the lower extremities and, 
sometimes, conjunctivitis. 

Skin eruptions usually appear on the fifth to seventh day of therapy, but 
may occur earlier or later. They may be due to hypersensitivity and occur 
after the administration of a single small dose of the drug. 
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Skin eruptions are a definite indication to stop the use of the drug. I 
make this recommendation knowing that on occasions the eruption may disap- 
pear even while therapy is continued. If it is absolutely necessary to continue 
treatment, the wisest choice would be to try another sulfonamide compound 


cautiously. 

6. Anemia.—Sulfonamide therapy is often accompanied by varying degrees 
of acute and chronic anemia. The chronic type is common, mild in degree, 
slow in development, and easily managed. 

Cases of acute hemolytic anemia pursue a different course. Within the 
first week of therapy, and even after relatively small amounts of the drug, the 
red blood cell count and the value for hemoglobin fall abruptly. The red blood 
count may drop by one million in a day. In such cases immediate withdrawal 
of the drug, blood transfusion and forcing of fluids are life-saving measures. 

7. Leucopenia, Granulopenia, and Agranulocytosis.—Sulfonamide therapy 
occasionally causes a lowering of the number of white blood cells. This usually 
oceurs after the drug has been given a considerable length of time, as for ex- 
ample, two weeks or more. The depression of the white blood cells may be 
very serious, and hence it is wise to stop chemotherapy if the white blood 
eell count falls below 4000 cells per e.c. 

8. Marked Leucocytosis—Marked elevation of the white blood count may 
occur during treatment with the sulfonamide compounds. It is harmless. 

9. Jaundice and Hepatic Damage.—These drugs can cause damage to the 
liver. Sulfathiazole appears to be the least toxic drug in this regard. Hence 
in a patient with a history or evidence of impairment of the liver, sulfathiazole 
is the sulfonamide compound of choice. 

10. Cerebral Complications.—Patients receiving these drugs often complain 
of dizziness, depression, and decreased mental acuity. Patients should be warned 
not to drive automobiles or to engage in hazardous occupations. 

11. Complications of the Urinary Tract.—Sulfapyridine, sulfathiazole, and 
sulfadiazine can cause damage to the urinary tract. The low solubility of these 
drugs and the fact that they are excreted by the kidneys can result in a serious 
complication, viz., erystals of the drug collect in the kidney and interfere with 
the production and excretion of urine. Accordingly the output of urine should 
be watched closely, and not allowed to drop below 1200 ¢.c. per day. A signifi- 
‘ant decrease in the excretion of urine is an indication to stop the use of the 
drug, as is the occurrence of blood in the urine. 


SUMMARY 


Local therapy with the sulfonamide compounds is of value in the preven- 
tion and treatment of certain infections which are of a more or less superficial 
nature. The sulfonamide compounds when used locally rarely cause toxie reac- 
tions. Their use apparently does not interfere with the healing of wounds. 
Sulfanilamide and sulfathiazole are the drugs of choice, and they need not be 
sterilized before use. 

Systemic use is indicated in the treatment of the more severe infections and 
a . prophylactic measure before the extraction of infected teeth in patients suf- 
fering from rheumatic heart disease (to reduce the possibility of the development 
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of subacute bacterial endocarditis). The occurrence of a previous toxic reaction 
is the principal contraindication to the use of these drugs. Treatment is beeun 
early and orally, if possible. A large initial dose and a smaller maintenance dose 
are given. Soda bicarbonate is administered simultaneously, fluid output must 
be above 1200 ¢.c. per day, and special diet is unnecessary. In severe infee- 
tions the level of the drug in the blood is determined. Use of the drug is stopped 
when convalescence is well established. 

Toxic reactions of importance include nausea and vomiting, cyanosis, acido- 
sis, drug fever, skin eruptions, anemia, leucopenia, jaundice, cerebral complica- 
tions, and urinary tract complications. 
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HALITOSIS IN RELATION TO ORAL DIAGNOSIS 


Burritt B. Cronn, M.D., New York, N. Y. 


HE modern concept regarding halitosis or bad breath represents that dis- 

agreeable odor as originating in the oral cavity. While past investigators 
have accused the tongue itself, the stomach, or the colon of being the source of 
the evil, such experimental and clinical studies have been superficial and incom- 
plete. To the lay mind, bad breath is a reflection of a bad mouth. 

Such, however, is not frequently the case. The number of cases in which 
fetor ex ore originates in any of the cavities about the mouth and pharynx is 
very small in clinical medicine. One concedes readily the putrid odor of a 
breaking-down neoplasm of the pharynx, of a lung abscess, of a chronic suppura- 
ative sinusitis. Before such an Association, one readily recognizes the fact that 
disagreeable, sometimes fetid odor does originate from carious teeth, alveolar 
abscesses, and bad dental status and care, but all of these cases explain only 
local instances of bad breath. What is more, they are readily cleared up by 
prophylactic and hygienic care of the teeth and gums. Would that the prob- 
lem were so simple, and that the dreaded true halitosis could be cured with a 
toothbrush, a mouthwash, and a competent dental surgeon. 

It is more likely that halitosis is a true internal malady dependent on 
some disordered metabolic process. It is known that indigestion and disordered 
intestinal function cause coated tongue, and the hypothesis has been advanced 
that bad breath originates in the intestinal tract. However, coated tongue is 
not necessarily associated with bad breath and most of the victims of halitosis 
have a clean tongue. 

To determine the role of the mouth, garlic was chewed by one patient, the 
particles of the vegetable being driven into the interstices of the teeth. The 
material was expectorated and none of it was swallowed. The mouth odor of 
the garlie disappeared within an hour. Rye whisky was similarly used. When 
the mouth was thoroughly rinsed with it, but none of it was swallowed, the 
odor in the mouth promptly disappeared within twenty to thirty minutes. 

Certain experimental observations of a clinical nature were undertaken in 
an attempt to elucidate the problem of the origin of halitosis; to this purpose 
certain pharmacologic substances were employed on willing clinical subjects. 
It is known that paraldehyde given by rectum is exhaled for forty-eight hours 
on the breath of the person. Garlic administered through a gastrostomy was 
exhaled through the tracheotomy tube and smelled on the breath, as reported by 
Blankenhorn and Richard. Garlic and onion juice inserted into the stomach 
by tube elicits no breath odor; some hours later after absorption from the 
intestine the breath odor of garlic appears. The garlic was now inserted into 
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the small and large intestines, utilizing patients in the wards upon whom en. 
terostomies, ileostomies, and colostomies had been performed. In all of these 
patients, within a few hours, there was absorption from the intestinal tract of 
the ingredient inserted, and within a few hours the appearance on the breath 
of the characteristic identical odor was observed. Note that the mouth and 
pharynx were omitted entirely from these experiments. 

Since the absorption from the intestinal tract seems to have been well 
established, an interesting point was made to determine how the odor reached 
the mouth. Observations were made upon two patients with carcinoma of the 
head of the pancreas and completely biliary obstruction. Bile drainage had 
been established as a surgical procedure. When the garlic was given by mouth 
or by rectum to these cases, the odor appeared within a few hours in the bile. 
Shortly thereafter it appeared on the breath. 

Apparently therefore the track of aromatic substances can be followed from 
the intestine to the liver, liver to bile and to the blood, blood to the lungs, and 
lungs to the breath. The same path can be followed by using other ingredients 
than garlic and onion; for instance, oil of peppermint, oil of wintergreen, and 
such substances as indol and skatol, all of which can be made to appear on the 
breath. 

One may draw up the hypothesis that true halitosis is the exhalation on 
the breath of volatile substances arising in the intestinal tract from a disordered 
breaking down or abnormal metabolism of aromatic or fatty substances. On 
the basis of this hypothesis we attempted to treat true halitosis by a marked 
reduction of all fatty substances in the diet. The results are promising, though 
it will require considerable experience before a definite conclusion can be drawn 
as to the efficacy of such treatment. A striking instance is the characteristic 
very bad breath which occurs when ulcer patients are put on a milk diet or a 
milk-drip; the breath becomes very obnoxious. Change the patient now to a 
meat-vegetable diet with low fats and the breath clears up immediately. It 
seems likely that the simple pharmacologic clinical experiments, in which garlie 
and onion juice are employed as guides, may well suggest the origin and the 
therapy of true halitosis. 
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Case Reports 


CASE NO. 58 


A CASE OF PAGET’S DISEASE (OSTEITIS DEFORMANS) WITH 
ORAL SYMPTOMS 


A. Cornrorp BowpeENn, H.D.D. (Epry.), L.D.S. (ENe.), ENGLAND 


_— disease is a chronic disease of the skeleton characterized by slow 
enlargement of the long bones, skull, and spine. The etiology is unknown. 
It is thought to be the result of inflammatory conditions, trophic disturbances, 
heredity, ete. It is probably nonsyphilitic, and possibly due to endocrine dis- 
turbances. 


Fig. 1. 


According to Boyd’s Surgical Pathology, the essence of the disease is bone 
resorption associated with or followed by increased bone formation. The re- 
sorption is followed by the formation of new osteoid tissue, soft and pliable at 
first, later becoming rigid through the deposition of lime salts. The diploe of 
the skull disappears and the distinction between the outer and inner tables is 
lost. There is a strong predisposition to sarcoma of bone, which has occurred 
in 10 per cent of the recorded cases. 
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The patient, Mrs. A. M. B., first reported at Birmingham General Dis- 
pensary in October, 1939, requiring dentures. 

General History.—The patient has had three or four severe abdominal oper- 
ations, the last about eighteen months previously. She complained of transient 
but chronic earache and neuralgic pains in the head. She had a high blood 
pressure for which she was being treated by her doctor. 

Dental History—She reported that she developed an acute alveolar ab- 
scess about nine years previously and attended the dental department of a 
general hospital in the city. Several teeth in the right maxilla were extracted. 
She suffered from a persistent paralysis of the right side of the face following 
this treatment and received electrical treatment for six months. 

Examination revealed the following teeth to be standing: 
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A large exostosis in the right maxilla was noted (Fig. 1). Intraoral and occlusal 
x-rays were taken. No satisfactory diagnosis could be arrived at, and the patient 
was taken to Mr. Naylor Strong, F.R.C.S. The skull was x-rayed by Dr. Teall. 
Diagnosis.—F rom the radiograph of the skull a diagnosis of Paget’s disease 
was made. 
Treatment.—None advised. No dentures could be made. 


BIRMINGHAM GENERAL DISPENSARY 


CASE NO. 59 


SUBMUCOUS CLEFT OF PALATE: TRAUMATIC PERFORATION BY 
A DENTURE 


R. P. Ginerass, M.D., D.D.S., MiLwavuKEE, WIs. 


MAN, aged 45, was referred by his physician, with the complaint of a 

perforation of the palate. This had been present for the past two months. 
It was first noticed by the patient about two weeks after the insertion of a den- 
ture. Considerable difficulty had been experienced with the denture, the patient 
finding it necessary to return to the dentist several times to have the posterior 
border of the denture trimmed. The physician reported the serologic tests 
to be negative. Two attempts, elsewhere, had been made to close the opening. 
The patient wanted it closed because it interfered with deglutition. 

Examination revealed a repaired left-sided cleft lip. Speech was very good, 
except that it had a very definite cleft palate tone. The mouth was edentulous. 
At the junction of the hard and soft palates, an opening about the size of a 
small hazel-nut was present (Fig. 1). Palpation disclosed a V-shaped cleft in 
the bones of the hard palate covered by a thin mucous membrane (Fig. 2). The 
soft palate was short anteroposteriorly. It functioned well but did not appear 
to close off the nasopharynx completely. The superior constrictor was well 
developed. 


Fig. 1.—Photograph of perforation in palate. 


Treatment by the Dieffenbach-von Langenbeck method was carried out 
under local anesthesia with complete closure of the perforation. 

Comment.—The term ‘‘submucous cleft palate’? was introduced into the 
literature in 1910 by Kelly of London who made a thorough investigation of 
this conenital anomaly and published the first systematic English treatise deal- 
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ing with the subject. However, it was Roux, in 1825, who first called attention 
to congenital insufficiency of the palate. He described a case in which there 
was a cleft of the posterior part of the velum and a faulty union of the hard 
palate under an intact mucosa. 

In eases of submucous cleft palate there is a deficiency in the posterior 
part of the bony palate. It may vary from a notch to a large V-shaped loss 
of bone. The palatal mucosa is intact. There is shortening of the soft palate 
in its anteroposterior diameter resulting in incomplete velopharyngeal closure. 


Fig. 2.—Diagrammatic representation of bony cleft. 


Mention of this condition has been made by most every important worker 
in the field of cleft palate. A traumatic perforation in such a case we thought 


would be of interest to others. 
REFERENCE 
Dorrance, G.: The Operative Story of Cleft Palate, W. B. Saunders Co., 1933. 
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Editorial 


The Annual Meeting of the Society of Oral Surgeons and Exodontists 


The Twenty-third Annual Meeting of the American Society of Oral 
Surgeons and Exodontists was held in Houston, Texas, on Oct. 23, 24, and 25, 
1941. The attendance at this meeting was the largest in the history of this 
Society. 

Many papers were read which were of particular interest to this group. 
Of special interest was one by Dr. James R. Cameron of Philadelphia entitled 
‘Complications Associated With Third Molars.’’ Van B. Dalton of Cincinnati, 
Ohio, gave a paper on ‘‘ Essential Factors in Exodontia,’’ while Glenn J. Pell 
and G. Thaddeus Gregory of Indianapolis, Ind., reported on a ‘‘Ten-Year Study 
of Tooth Division Technic for Removal of Impacted Third Molars.’’ The paper 
of Wilbur MeL. Davis of Orlando, Fla., dealt with the ‘‘ Relationship of the Roots 
of the Posterior Mandibular Teeth to the Alveolar Canal.’’ There was a paper on 
anatomy by Haven F. Doane and Gordon R. Maitland of Detroit, Mich., entitled 
‘‘Practical Anatomy of the Head and Neck as Applied to Oral Surgery and 
Diagnosis.’’ Wilton W. Cogswell of Colorado Springs, Colo., read a paper, 
“The Mandibular Nerve.’’ Two papers were devoted to Anesthesia, one by 
Russell Bonham, M.D., from Houston, Texas, a guest of the Society, on ‘‘ Anes- 
thetic Dangers With Special Reference to Oversaturation and Oxygen Want’’; 
the other by Berto A. Olson from Hollywood, Calif., on ‘‘Surgical Technie With 
Special Reference to the Administration of Sodium Pentothal in Office 
Surgery.’’ This paper was followed by a motion picture demonstration in color. 
A. L. Frew of Dallas, Texas, spoke on ‘‘Cleft Lip and Cleft Palate,’’ and 
Thomas J. Cook, by invitation, gave a paper, ‘‘Swelling About the Face and 
Mouth,’’ with motion pictures in color demonstrating various afflictions. Dudley 
C. Hughes of New York City read a very fine and interesting paper entitled 
“Dental Jurisprudence—The Avoidance of Unnecessary Malpractice Actions 
by the Oral Surgeon,’’ and Horace L. Cartee of Miami, Fla., under the title 
‘An Interesting Case in the Practice of Oral Surgery,’’ gave a ease history on 
the Duchess of Windsor’s infected jaw. The story on this was that the Duchess 
had a mandibular right second molar tooth that had been devitalized with 
arsenic; she developed a necrosis at the apical ends of the roots, which required 
the surgical removal of the surrounding alveolus. 


Saturday afternoon, Oct. 25, was devoted to general clinics. Paul H. 
Bennett of Tueson, Ariz., showed his method of ‘‘Uncovering Impacted Cuspids 
for the Orthodontist’’; Haven F. Doane and Gordon R. Maitland gave a prac- 
tical demonstration of the anatomy of the head on ‘‘Wet Specimens’’; William 
E. Durbeck of San Antonio, Texas, demonstrated ‘‘Surgical Approaches to the 
Maxillary Sinus for the Removal of Foreign Bodies’’; J. T. Edwards of Fort 
Worth, Texas, showed ‘* Abnormal Teeth,’’ and Weldon E. Bell of Dallas, Texas, 
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an invited guest, showed ‘‘ Interesting Types of Root-End Pathology.’’ Marvin 
Curran of Kansas City, Mo., also a guest of the Society, demonstrated ‘‘ Color 
Photography.’’ 

Glenn J. Pell and G. Thaddeus Gregory presented ‘‘Studies in Bone Re- 
pair.’’ There were several demonstrations of methods of treatment of fractured 
jaws. Lieut.-Com. Ralph M. Taylor, invited guest from the Naval Dental School, 
showed methods of ‘‘Immobilization of Jaw Fractures;’’ and A. Maleolm Smith, 
Jr., of Tampa, Fla., presented a new method. Hyatt Hagan of Birmingham. 
Ala. (invited guest) had some very ingenious hints on circumferential wiring 
of the lower jaw with and without teeth. He had a very fine method of using 
two hypodermic needles instead of the trocar and cannula to place the wires 
around the jaw. Lieut.-Col. Roy A. Stout of the Walter Reed General Hospital, 
Washington, D.C. (invited guest), who also had a wonderful display of colored 
microscopic pathologic views, showed splints for wiring fractures, with speci- 
mens under clear acrylic. 

‘*X-ray Post Mortems’’ was the topic of James H. Shaw of St. Petersburg, 
Fla., and James E. Pyott, by invitation, showed ‘‘Leaded Resinous Applicators 
for Intraoral and Extraoral Radium.’’ Harry M. McFarland, Kansas City, Mo., 
had ‘‘Time Savers in Surgical Procedures.’’ ‘‘Interesting Cases of Torus 
Palatinus’’ were shown by Joseph P. Wahl of New Orleans, La. ‘‘Surgical 
Treatment of Periodontoclasia’’ was demonstrated by Hugh T. Hicks (invited) 
of Baltimore, Md., and ‘‘ Two Interesting Cases of Toxie Gingivitis’’ were shown 
by Edward C. Thompson (invited) of Urbana, Ill. Kenneth W. Thomas of 
San Antonio, Texas (by invitation) showed ‘‘Simple Methods to Decrease Dis- 
tortion in Dental Radiographs;’’ and George Weight of Wichita, Kan., also by 
invitation, demonstrated ‘‘The Anatomy Relative to Impacted Mandibular Third 
Molars.’’ A. T. Williams of Salem, Mass., another guest, gave a clinic on ‘‘In- 
feetious Diseases of the Jaws.’’ 

Among the items considered by the Society at this meeting was a recom- 
mendation that the name of the organization be changed to American Society of 
Oral Surgeons. This will be voted upon at the 1942 meeting. The annual 
banquet and dance was held Saturday evening at the Texas State Hotel. 

The following officers were installed for the ensuing year: 


Dr. Leslie M. FitzGerald, President, Dubuque, Iowa 

Dr. Frank B. Hower, President-Elect, Louisville, Ky. 

Dr. Oather A. Kelly, Vice-President, St. Louis, Mo. 

Dr. Harry Bear, Secretary-Treasurer, Richmond, Va. (re-elected) 


The new President, Dr. Leslie M. FitzGerald, whose photograph appears 
as the frontispiece, has been very active in local and national dental affairs, and 
has served in various capacities in the American Society of Oral Surgeons and 
Exodontists before his recent election to the Presidency. He was oraduated 
from the University of Iowa, College of Dentistry, and served an internship at 
the University of Iowa Hospital. He is a Past-President of the Dubuque 
Dental Society and the Dubuque District Dental Society and is at this time 
President-Elect of the Iowa State Dental Society. He is Vice-Chairman of the 
Committee on Economies of the American Dental Association, and Secretary of 
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the Section on Oral Surgery of the American Dental Association. He served for 
a number of years in the House of Delegates of the American Dental Association. 
Dr. FitzGerald is Chief of the Dental Staff of Finley and St. Joseph’s Mercy 
Hospitals. He is a Fellow of the American College of Dentists, and a member 
of Xi Psi Phi Fraternity and Omicron Kappa Upsilon Honor Society. Dr. 
FitzGerald is very active in civic affairs of his community, and is a Lieutenant- 
Commander in the United States Naval Reserve, Dental Corps. 


K. H. T. 


Abstracts and Reviews 


Pemphigus: By Sidney Gellis, M.D., and Frederick A. Glass, M.D., Arch. 
Dermat. and Syph. 44: 321, 1941. 


Since the initial lesion of 32 per cent of all cases of pemphigus occurs in 
the mouth, this dermatologic condition is interesting. A series of 170 patients 
from 1911 to 1941 in Bellevue Hospital has been reviewed by the authors. 

The disease was found in 0.8 per cent of all dermatologic cases and is 
highly fatal. There seems to be a high incidence of occurrence in Jews, par- 
ticularly those born in Central and Southern Europe. The majority of patients 
were in the age groups between 25 and 55 years. 

Early lesions occurred most often on the trunk (37.8 per cent), followed 
closely by an occurrence of 31.9 per cent in the mouth. It is interesting to note 
that the disease followed an attempt to extract a tooth with a nail in a 32-year- 
old white man in one ease, and following a suppurative peridontoclasia in a 
37-year-old white woman in another, according to the authors. 

Several cases suggested a familial or contact factor in causation. Symp- 
tomology was usually associated with the absence of inflammatory changes 
around the bullae, but contrary to the usual opinion, itching was a common 
symptom. 

Bleeding and soreness in the mouth were recorded in 17.1 per cent of cases. 
The blood picture showed a secondary anemia and progressive elevation of the 
total white cell count with a shift to the left in the differential. Sedimentation 
rates were increased. The Pels-Macht index was used as a diagnostic criterion. 
Staphylococcus aureus was most frequently cultured from the bullae. 

An extensive survey of all forms of treatment yielded nothing definite. 


Treatment was usually palliative. 
Gustav O. Kruger. 


Elephantiasis of the Lips and of the Male Genitalia With Special Reference to 
Syphilis and Lymphogranuloma Venereum as Etiologic Factors: By E. W. 
Netherton and George H. Curtis, Arch. Dermat. and Syph. 41: 11, 1940. 


From a survey of the literature, the authors find that syphilis is rarely 
the sole cause of elephantiasis. In many instances secondary streptococci¢ 
lymphangitis was probably the chief cause. 

Until recently, most observers have considered elephantiasis of the penis 
and scrotum and certain rare forms of elephantiasis of the lips to be of syph- 
ilitie origin, but since the recognition of lymphogranuloma venereum as a dis- 
tinct entity, the importance attached to syphilis as a cause has greatly decreased. 

Two cases are reported of hypertrophy of the lips which resemble those 
described by Fournier as diffuse hypertrophic syphilomas. The gross appear- 
ance of the growths and the fact that they remained unchanged in spite of 
antisyphilitic treatment, makes it doubtful whether syphilis is the etiologie 
factor. It is significant, also, that the concomitant syphilids, present in one 
of the cases, responded favorably to the bismuth therapy. 
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Although the authors are without definite evidence, they believe there is 
sufficient reason for suspecting lymphogranuloma venereum as the cause of 
these unusual types of elephantiasis. 

A ease is reported of elephantiasis of the male genitalia in which the prob- 
able cause was lymphogranuloma venereum. The resemblance of its clinical 
characteristics to those of the so-called diffuse hypertrophie syphilomas is of 
significance. 

S. J. Kreshover. 


The Parotid Gland. Its Common Disorders: By A. C. Furstenberg, J. A. M. A. 
117: 1594, 1941. 


Parotid gland inflammation is discussed from the standpoint of etiology 
and treatment. The important causative factors are occlusion of Stensen’s 
duct (particularly by the salivary caleulus), direct extension from neighboring 
structures, and abdominal or pelvic injury or disease. The ease with which 
direct extension of infection from other structures can involve the parotid is 
explained by the intimate anatomic relationship of the inner prolongation of 
the gland to the pharyngomaxillary fossa. In cases where inflammation is a 
complication of abdominal or pelvic surgery or disease, both dehydration and 
injury to the gland by the anesthetist are offered as direct causes. A gland 
that is dry, no longer has a protective secretory flow, and retrograde extension 
of mouth flora into the duct is a possibility. 

The most important palliative treatment of the parotid abscess is hydra- 
tion. The author stresses the need for immediate institution of massive drain- 
age in cases of suppuration. 

The mixed salivary gland tumor is discussed at length under the subjects 
of clinical manifestations, pathology, treatment, and prognosis. The author 
states the probability that, with the exception of a few primary adenocar- 
cinomas, the greater number of parotid gland carcinomas represent the ter- 
minal malignant changes of a benign mixed tumor. The advocated treatment is 
surgical, followed by roentgen therapy particularly in cases where it is believed 
that not all of the lesion was removed by surgery. Since each recurrence is a 
more malignant type of neoplasm, the responsibility for successful treatment 
rests with the initial surgery. 

Seymour J. Kreshover. 


Fungus Diseases of the Lungs: By Arthur Q. Pents, Diseases of the Chest 7: 
No. 9, September, 1941. 


Myecotie infections of the lungs make up a very interesting field under the 
heading of nontuberculous diseases of the chest. The diagnostician is taxed to 
the utmost in differentiating these infections from tuberculosis. The symp- 
tomatology and radiology have a close resemblance. 

Not much has been known of the early treatment of mycotic infections. 
The early diagnosis is usually tuberculosis, even though the sputum has been 
repeatedly negative, and the true diagnosis not established until late in the 
disease or at the time of autopsy. Because of this delay, the mortality has 
been very high. ‘ 
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In this paper the author goes on to explain the mode of infection, diag- 
nosis, and the treatment. Under these headings he discusses yeast and mold- 
like fungi, higher bacterial forms, bronchomoniliosis, torulosis, blastomycosis, 
coccidioidal granuloma, sporotrichosis, aspergillosis, and actinomycosis. 

The author summarizes with four very interesting points. First, the close 
resemblance of this type of infection and pulmonary tuberculosis. Second, 
pneumomycotie infections occur more often than generally are suspected or 
recognized. Third, laboratory means are indispensable for the early diagnosis: 
and, last, once the diagnosis has been definitely established, iodide therapy 
should immediately be instituted. 


Compound Comminuted Fracture of the Skull Complicated by Gas Bacillus 
Infection and Brain Abscess; Report of Case: By J. Lovering and W. 
MeK. Craig, Proceedings, Staff Meetings of the Mayo Clinic 16: 660, 1941. 


Early treatment of fractures of the skull should be carried out the same 
as that advocated in the treatment of deep contaminated wounds. Foreign 
material, devitalized tissue, and the like should be removed. 

Before operating, the area to be operated upon should be as clean as pos- 
sible. The operative field should be opened up so that the fracture can easily 
be seen. Depressed fragments should be elevated, and small broken fragments 
removed. The field is gently irrigated with saline solution, and the sealp 
closed in layers. 

The local use of the sulfamido compounds is indicated in these fractures, 
as well as tetanus and gas bacillus antitoxin. The use of roentgen rays in the 
treatment of infections, caused by gas-producing organisms, gives very bene- 
ficial results. The patients should also receive blood transfusions and _ intra- 
venous administration of fluids, as supportive measures to the general health. 

A ease is reported of a 4-year-old boy kicked in the right frontal region 
by a horse. 

The patient’s local physician opened, cleaned, put in a drain, and sutured 
the wound. Two days later, the boy was admitted to the hospital. He was in 
perfect health, other than a swollen eye and a sutured wound. X-ray showed 
a compound fracture of the right frontal bone. All treatments administered 
helped but little, till the bone was elevated and a spicule of bone found pene- 
trating the dura. This was removed, and pus gushed from an intracerebral 
abscess. Following this, recovery to good health took place. 


John Z. Mackenson. 
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PRINCIPLES OF SURGERY 
Kurt H. THoma, D.M.D., Boston, Mass. 


URGERY is perhaps the one profession which offhand seems not closely con- 
S nected with the medical sciences. That this is not true is evidenced by the 
fact that not so very long ago the art of surgery was subjugated to medicine. 
The physician supervised the surgeon who did the cutting, and the knife was 
used only under the physician’s direction. 

The study of anatomy gave the first scientific background to surgery; a 
surgeon had to be a good anatomist. Later surgery and bacteriology were linked 
together. Only six decades ago the science of bacteriology was unknown, and 
most operative procedures were associated with infection. Gradually findings 
of bacteriologic investigators were applied to surgery and rules were developed 
for aseptic technique. But great as has been the progress, there are still many 
unsolved problems for the solution of which we must look to bacteriology. In the 
last decades pathology has been emphasized. The study of pathology was, and 
still is, an excellent foundation for surgery. On a clear understanding of 
pathogenesis depends the development of treatment, and it is the pathologist who, 
after examining the excised tissue microscopically, speaks the last word in 
diagnosis. But bacteriology and pathology are not the only, nor the most recent, 
sciences applied to surgical practice. Physiologic facts, nutrition, and chemical 
discoveries are even now at work to modify many procedures which it was 
thought only a short time ago could not be improved upon. I am sure that from 
all the medical sciences still more and even greater contributions to surgery are 
to come. The following are some of the recent contributions of the medical 
sciences to the principles of surgical practice. 


SURGICAL BACTERIOLOGY 


A large number of our patients present problems of infection, and in many 
the infection is present when we are consulted. No mouth is sterile, and conse- 
quently a planned wound in the mouth is open to invasion by bacteria either 
during an operation or later. It is, therefore, important to prepare the field of 
operation so that the bacteriologic problem is reduced to a minimum. Mouths 
lined by normal mucous membrane and without gingival inflammation may still 
harbor in the gingival crevices and in the interdental papillae an astonishing 
number of bacteria. Anyone who has taken the trouble to make a smear from 
the gingival crevice around a tooth will need very little conviction that infection 
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lurks even in the healthiest mouths (Figs. 1 to 3). Every extraction wound is 
potentially an infected wound. Though the presence of bacteria does not mean 
that there is clinical evidence of infection, a wound removes the natural protee- 


Fig. 1.—Bacterial smear from gingival crevice of a mandibular first molar without clinical 
disease of the gingiva. Note the large variety of organisms. 


Fig. 2.—Smear from a gingival crevice of a mandibular molar infected by chronic marginal 


gingivitis. Note pus cell, pyogenic organisms, Vincent’s organisms and fungi. 
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tion which discourages the development of disease. A number of facters operate 
to prevent the bacteria from causing infections: the epithelium has a phago- 
eytic function; cells loaded with bacteria are constantly desquamated (Fig. 4) 
so that the surface of the mucosa rids itself of the organisms. These, therefore, 
ean only attack the deeper structures if a break in the surface occurs. The 


Fig. 3.—Smear from beneath flap of a partly erupted mandibular third molar showing no 
clinical evidence of disease, Note streptococci and pus cell and abundance of Vincent’s 


organisms. 


Fig. 4.—Desquamated epithelial cells from gingiva with chains of streptococci. 


infection is further held in check by the abundant blood supply and a vigorous 
protective reaction causing an infiltration of white cells in the tissue attacked 
by the bacteria. Finally the saliva is believed to have some bacteriostatic action. 
Clough (1934) found it had an inhibiting effect.on Bacillus subtilis, Proteus 
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vulgaris, Bacillus dysenteriae, Bacillus coli, Micrococcus lysodeikticus, and 
Staphylococcus albus, while Bibby and Ball (1937) demonstrated that the action 
is most marked against organisms not usually present in the mouth, and only 
slightly so against those normally found there. 

The natural protection, on the other hand, is decreased by an incision or 
an extraction wound, and many factors contribute in greatly augmenting the 
danger. Foreign bodies, dead and devitalized tissue, such as a traumatized 
gingival margin, a poorly nourished flap, or a flap crushed by instruments or 
traumatized by retraction with sharp rakes pulled on by a poorly positioned or 
tired nurse, broken-off pieces of bone or tooth, filling material that dropped into 
the socket, or a necrotic blood clot are all fertile soil for bacterial activity. 

Just as dangerous as these autoinfections caused by bacteria inhabiting the 
mouth are infections by bacteria of extraneous origin. These are carried into 
the wound from the skin, clothing, shoes, or hair of the operating personnel 
or visitors, or are showered during respiration from the mouth and nose of the 
operator and his assistants, or introduced on poorly sterilized instruments, 
sponges, compresses, pads and suturing material (Cutler, 1940). Meleney 
(1927) found that 33 per cent of the operating personnel in a New York hos- 
pital, with no epidemic present, harbored the hemolytic streptococcus and 
almost all carried the Staphylococcus aureus. Just as important, but the least 
thought of by many operators, is the infection of a clean wound from adjacent 
infectious processes such as occurs if an infected tooth is extracted at the same 
time and perhaps with the same instrument as an uninfected one. 

A further problem is presented by the absorption of bacteria causing a tem- 
porary bacteriemia that may be associated with or follow the surgical act and 
may produce surgical septicemia or metastatic infections in various parts of the 
body. 

Prevention of Infection.—The prophylactic measures to avoid all these com- 
plications should be of great interest and concern to us. I shall discuss them 
under the following headings: (1) preparation of the mouth for an operation, 
(2) eare of the wound, and (3) prevention of metastatic infection. 

(1) The lack of an effort to reduce the danger of wound infection through 
antiseptic procedures previous to an operation is one of the glaring weaknesses 
of the dentist who attempts exodontia or oral surgery. The skin of the face with 
which we may come in contact, as well as the teeth and oral mucosa, should be 
subjected to careful cleaning and sterilization. The skin should be washed 
with soap and water and with alcohol. If extraoral incisions are to be made, 
apply 314 per cent iodine. The mouth should be rinsed for three minutes with 
hydrogen peroxide to reduce the anaerobic organisms, and then for the same 
length of time with a solution of metaphen, 1:2,500, to destroy pyogenic bac- 
teria. A spray is perhaps preferable or should be used in addition; it has the 
advantage of reaching the interdental spaces and cleanses the gingival crevices. 
Before operating, tincture of metaphen or zephiran should be applied to the 
site and worked under the margin of the gingiva and into the pericoronal 
pockets of unerupted teeth. This procedure is just as important in case of a 
simple extraction as it is for a major oral surgical operation. 
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(2) The eare of the wound depends a good deal on its size and whether it is 
elean, lacerated, or infected. There is no such thing as an aseptic wound in the 
mouth, but from practical experience it is permissible to close certain wounds, 
especially if carefully sterilized or medicated. The first principle is to eliminate 
large spaces. An extraction socket fills with a blood clot which under ordinary 
circumstances organizes and protects the deeper structures. The wound left 
after excision of an unerupted third molar, however, is generally too large to 
heal in the same manner. It may be possible to reduce the alveolar plate so as 
to place the mucosa into the bony cavity, but if this is not possible, the blood 
elot is so large that it cannot be organized quickly enough and then breaks down. 
Such wounds must be allowed to granulate from the bottom. 

The sterilization of a wound is of great importance but should not be 
earried out until after all operative procedures are finished, and débridement, 
which includes removal of dead and devitalized tissue by sharp excision and 
not by pulling with pliers, has been carefully done. The procedure should free 
the wound from bacteria without harming the tissue, the healing of which we 
try to promote. Because the tissue is without its natural protection of the 
mucosa, the wound must be artificially protected by a piece of gauze saturated in 
saline solution until a blood clot forms. 

Drains should be used only when there is active suppuration, and packs 
when a large cavity exists that must be protected. Drains should be removed 
within forty-eight hours and should not be replaced. The formation of granula- 
tion tissue is of great importance, and one sure way to hinder its formation is 
by frequent dressings and gauze packings. If gauze packs are used to obliterate 
a space and to prevent food impaction, then the gauze should be saturated 
with vaseline so that the granulation will not adhere. Strong drugs should not 
be applied to a wound, nor irritating pastes inserted. Irrigation with normal 
saline is sufficient in most cases to remove accumulated debris and exudate. 
When more drastic measures are indicated, only constant irrigation, such as 
the Carrel-Dakin technique supplies, is of any practical use. 

Granulation tissue is the body’s best defense against invasion by bacteria. 
The lymph vessels and capillaries are closed at the wound surface, and we 
should think twice before removing granulations or injuring them with curettes 
or chemicals. The cellular activity in healing tissue consists of the reproduc- 
tion of the tissue cells of which the injured part is composed, and the important 
activity of the wandering cells which neutralize toxic substances, remove necrotic 
material, and fight infection. Only if sizable foreign bodies are present, such 
as Sequestra, should surgical interference be instituted. The presence of these 
is generally suspected if the granulation tissue forms a fulminating swelling, 
so-called proud flesh, with discharge of pus. There are many bacteriologic 
problems, however, which still wait to be solved, such as what determines 
whether or not a certain organism may produce infection; why certain harm- 
less saprophytic bacteria suddenly produce clinical disease; the nature of bac- 
terial symbiosis such as that of the fusiform bacillus and the spirillum of Vin- 
cent; the reason why certain diseases predispose to infection, such as diabetes, 
the blood dyserasias, and vitamin deficiencies; and what the harmful and bene- 
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ficial effects are of chemotherapy, bacteriophage, x-ray irradiation, and the use 
of ultraviolet light. Some of these questions will be considered shortly. 

(3) The prevention of systemic infection developing from local infection is 
important because prevention is more effective than treatment. Many cases of 
septicemia and metastatic infections result from traumatizing of and operative in- 
terference with well-localized infections, such as the curetting of an acute abscess 
after extraction of a tooth. In other cases deficiency of one of the following body 
defenses may play a part: agglutinins, bacteriolysis, antitoxins, leucines, and 
complement, besides the better understood phagocytosis of bacteria by the poly- 
morphonuclear leucocytes and histiocytes of the reticulo-endothelial system, or the 
humoral components of the blood whether natural or acquired. While under 
favorable conditions bacteria multiply once every half hour, in the blood they 
are greatly handicapped because of the above factors. If you consider that 
the blood makes a complete circuit every minute, as Meleney (1938) points out, 
it is evident that an organism has to run the gauntlet of phagocytic cells thirty 
or more times before it has time to multiply. I have stated that prevention 
of metastatic infections and septicemia is important; the former produce com- 
plications which often cause irremediable harm to important organs such as the 
heart valves and the kidneys. The latter are attended by a high mortality. We 
are indebted to the discovery of new methods of chemotherapy for a great step 
forward in both the prevention and cure of these unfortunate conditions. 


SURGICAL PATHOLOGY 


A thorough pathologie foundation today is an undisputed requisite for the 
making of a good surgeon. The understanding that a disease is a progressive 
rather than a static affliction is gained by a study of the pathogenesis and 
pathologie development. Pathology teaches the surgeon to visualize the changes 
that have been produced as well as the methods by which they have been 
effected. It includes the finding of the etiologie factor, the elimination of which 
is the basis for all therapy. We have learned much by the experimental repro- 
duction of disease processes, a method by which individual factors ean be 
analyzed. Just as important is experimental treatment. In diagnosis, micro- 
scopic examination of excised tissue furnishes a check on the correct interpreta- 
tion of clinical findings, and biopsy examination is without peer in dealing with 
neoplasms. The safeguard which pathologie examination of a suspicious growth 
supplies is overshadowed only by the relief of the mental anxiety and fear whieh 
obsess a patient who believes that he is suffering from oral cancer. 


PHYSIOLOGIC PRINCIPLES IN SURGERY 


Laboratory findings have contributed @ great deal to medicine and surgery, 
and today a young surgeon may decide to spend some time experimenting in the 
physiologic or chemical laboratories. Our knowledge of dehydration and acidosis 
is an important example, and it has been gained by finding out what mechanisms 
tend to maintain the normal water and salt relationships in the body. When it 
became apparent that hemorrhage, shock, fever, vomiting, diarrhea, and psychie 
influences, as well as some metabolic diseases, cause a loss of water and derange- 
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ment of mineral metabolism, methods for replacement could be undertaken. 
While a variety of laboratory methods have been devised to determine acidosis 


or alkalosis, dehydration is recognized by the clinician by its various signs 
and symptoms: the dry tongue, the lusterless teeth, the shrunken lips, the sunken 
eyes, the loss of skin elasticity, and especially unquenchable thirst. These ad- 
vanced signs and symptoms, however, should be prevented by the alert surgeon. 
Therefore patients after serious accidents or prolonged operations under general 


anesthesia, and especially after losing a great deal of blood, should receive fluid 
either by mouth, rectally, or parenterally, or, if the patient is unconscious, 
as is the case immediately after an operation, by an intravenous infusion of 
Ringer’s solution, or blood. In case of acidosis, 5 to 10 per cent dextrose 
or glucose, in water, or physiologic saline solutions may be used. According to 
Gamble (1929) the sugar used with saline restores the volume flow and plasma 
volume, thus enabling the kidneys to control the proper retention and excretion 
of material supplied by the salt, and also combat ketosis, the presence of excessive 
amounts of ketones. The amount of solution and the speed of administration are, 
of course, important. Infusions should not exceed 300 to 500 ¢.c. an hour. A 
Murphy drip delivering 70 to 80 drops a minute is adequate. The amount is 
difficult to determine. Standard (1938) states that there is no direct measure- 
ment of body fluid; he quotes the late Stewart, who, when asked how large an 
and recommends 
similarly that of the infusion fluid ‘‘enough’’ should be administered. 


abdominal incision should be, answered ‘‘large enough, 


A study of the blood circulation gives us important information regarding 
the reactions that occur in injuries and infection, which should be helpful in 
the management of wounds and inflammatory processes. An interesting physio- 
logie fact that may be of use to the oral surgeon in his therapeutic efforts is the 
findings by Kunkel, Stead, and Weiss (1939) that the circulation of the muscle 
and of the skin responds differently to stimuli of various sorts. Local heat, it was 
found, is a very effective means of increasing the cutaneous circulation, but heat 
has little effect on muscle circulation, even of muscles close to the surface such as 
those in the arm. Exercise, on the other hand, increases the circulation of the 
museles but not that of the skin. This is valuable information to be applied in 
cases in which muscular trismus prevents the patient from opening the jaw. 

Similarly an understanding of the flow of lymph and the behavior of the 
lymphaties is important to those dealing with injuries and infection. The char- 
acteristics of this mechanism can be studied by injection of various dyes. Me- 
Master and Hudack (1932) point out that the usefulness of the lymphatie capil- 
laries depends upon the state of permeability of their walls, and that changes in 
the permeability must alter the function of the lymphatic system. This is in part 
responsible for the local accumulation of fluids. Stroking the skin with a blunt 
instrument causes the permeability of the lymphatic capillaries to increase to 
such an extent that they no longer hold back dyes for which they were normally 
a barrier. Unlike blood vessels, they remain open after injury for as long as 
forty-eight hours, and pour out substances into the wound. This may explain 
the marked edema often occurring after the injudicious use of retractors. 
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The rapidity of absorption by the lymphatics has been demonstrated by 
Yoffey and Drinker (1938). They placed trypan blue and another dye into the 
nose of the cat and monkey, and recovered it from the cervical lymph in from 
15 to 30 minutes. 


NUTRITIONAL FACTORS IN SURGERY 


The nutritional state of the patient has a great deal of bearing on the 
rapidity of wound repair. Nutritional experiments have done much to make 
us understand why some patients heal rapidly and why in others the healing 
process is retarded. 

There are a number of depleting disorders that should be corrected, if 
possible, before prolonged and extensive operations are performed, and often 
the danger can be lessened by stage operation such as is common practice in 
exodontia. Patients who have been involved in an accident and are dehydrated 
due to hemorrhages or shock, or both, are benefited by the administration of 
water, salt, and glucose. Patients who are suffering from acute anemia should 
receive blood transfusions, and those with the chronic forms who ean have their 
operation delayed, may be given liver and iron. 

The effect of vitamin deficiency on wound healing is of great interest. 
First of all, it has been demonstrated that ascorbie acid deficiency and nicotinic 
acid deficiency favor infection, especially by the Vincent organisms, but besides 
that considerable experimental and clinical evidence has been produced that 
ascorbic acid is of great importance to the healing process of a wound. Lanman 
and Ingalls’ (1937) conclusion that the administration of ascorbic acid is an aid 
to wound healing seems amply justified. If a deficiency is encountered in a 
patient, which can be determined by clinical or laboratory means, then the 
administration of this vitamin is imperative. Included in this group should 
be patients who, for one reason or another, cannot resume a normal diet for 
several days after an operation, and it must be remembered that certain condi- 
tions such as hemorrhage, infection, and fever increase ascorbic acid require- 


ments. 

The presence of vitamin K is important. It plays a vital role in the 
metabolism of prothrombin, the precursor of thrombin which is the active coagu- 
lative enzyme of the blood. It should be remembered that though vitamin K 
be deficient in the diet, it can be manufactured by the putrefactive bacteria in 
the intestinal tract. The deficiency, therefore, is generally due to conditions that 
prevent its absorption, such as severe diarrhea, colitis, dysentery, and liver 
damage or biliary obstruction, because, according to Quick (1937), bile is needed 
for the absorption of this fat-soluble vitamin from the intestine. Feeding 
vitamin K preparations in such eases fails unless bile salt is administered (% 


Gm. per day). 
CHEMICAL CONTRIBUTIONS TO SURGERY 


Many biochemical factors that have been discovered to have an important 
bearing on the healing of clean and infected surgical wounds have already been 
diseussed. The use of chemicals to fight infection has made remarkable advances 
only in the present decade. It has started by the discovery of salvarsan for the 
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treatment of syphilis by Ehrlich (1911). Later the use of mandelie acid for in- 
fections of the urinary tract was introduced by Helmholz (1937), but it was 
the demonstration of the bactericidal power of prontosil by Domagh which 
has been the beginning of a development of the very valuable chemicals known 
as the sulfonamides. While the action of these drugs is still a mystery in spite 
of many investigations, we know today that they present a valuable tool in the 
treatment of many infectious diseases. The sulfonamide compounds pass readily 
into most body tissue and fluids; they appear in the urine, blood, saliva, milk, 
pleural and spinal fluids, sweat, skin, and intracellular fluids, but they are 
effective only if they reach a sufficient concentration. 


They have a bacteriostatic effect upon susceptible organisms, but they do not 
kill bacteria in necrotic bone, and they are not effective in the presence of 
traumatized or necrotic soft tissue. Therefore, they fail to sterilize an infection 
localized by a pyogenic wall. They do, however, prevent the spreading of the 
infection through the blood stream: bacteriemia and septicemia; therefore their 
use as a preparation for operations on septic conditions seems indicated to 


prevent these complications. 

The local use of sulfanilamide and sulfathiazole has been advocated by many 
orthopedic surgeons, and Sinclair (1937), and Sinclair and Baker (1938) first 
advocated its local use in oral surgery for the prevention of afterpain, and infec- 
tion of extraction wounds including the so-called dry socket. Today sulfanil- 
amide and sulfathiazole are used by many dentists and oral surgeons in cleaning 
oral wounds such as those after excision of unerupted teeth as well as in the 
ease of abscesses and bone infections. The drug may be applied in pellet form 
into tooth sockets or as a powder into larger cavities after apicoectomy or excision 
of cysts or tumors, no matter whether the wound is sutured or left open, but it is 
important that a careful débridement be first carried out. The effect of the drug 
depends somewhat on its solubility. Sulfanilamide is more soluble than sulfa- 
thiazole; thus its effect is lost more quickly. Judging from the blood concentra- 
tion, a five-grain tablet of sulfanilamide is absorbed in from 24 to 48 hours, while 
a five-grain tablet of sulfathiazole is absorbed more slowly, as it can be found in 
the blood after 72 hours. The choice of the two drugs, however, is made accord- 
ing to their effectiveness on certain bacteria rather than according to their 
solubility. Sulfanilamide is more effective in hemolytic streptococcus and 
meningococeus infections, and sulfathiazole, on the other hand, is active against 
the alpha streptococci, pneumococci, and most efficient against the staphylo- 
coeci. According to Meacham and Osgood (1941) ten to twenty times the con- 
centration of the drug may be obtained locally by topical application as com- 
pared with internal administration. Local application aids healing and prevents 
postoperative pain and swelling and the characteristic foul odor of dry sockets. 


CONCLUSION 


So far I have described to you important fundamental knowledge which 
makes surgery a science. This knowledge gives the surgeon a broad background ; 
it gives him the explanation of whether and why he should do a certain thing; 
it makes him a student of disease and master of therapeutics; and it teaches 
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him to use his head. Surgery, however, is also an art. The great surgeon, 
Halsted, stated that a surgeon is a person who uses his hands as well as his 
head; when using only his hands he becomes an operator who practices a handi- 
craft because he loses sight of the reason why. 

The art of surgery, Dr. Elliott Cutler stated in an address, is simple; it 
consists of a method to stop pain—anesthesia; a method to arrest hemorrhage— 
hemostasis; and a method to obviate infection—asepsis. 

Since the advent of modern anesthesia, speed in operating has ceased to be 
important. There is a great deal to be said for a slow and careful procedure. 
The tissue can be handled kindly and gently, unnecessary pulling and pressure 
which traumatize it can be avoided. Modern anesthetics, such as avertin, will 
also do away with the disturbing influences that used to arise just before and 
during the induction of anesthesia, especially when handling children. For the 
surgeon to be collected and able to concentrate upon a difficult task, disturbing 
features must be absent from the operating room. 

The arrest of bleeding also is important. Hemostats must be used when 
dealing with soft tissue; adrenalin is applied to bone wounds. Hemostasis is as 
essential in getting a clear field of operation as it is in preventing the loss of 
blood. Only if tissues can be differentiated and structures can be recognized is it 
possible to perform an operation with the least amount of damage, and to leave 
the wound in a state that will assure a minimum of bad after effects. This is more 
important than the invention of one’s own set of instruments or other gadgets 
which may be useful but which do not affect the major problems of surgery. 

The problem of asepsis in oral surgery presents great difficulties and the 
treatment of infections still leaves a great deal of room for improvement. Never- 
theless, I am sure that great progress can be expected, if we combine science with 
the art of our profession, if we select teachers who are interested in the biologic 
processes of the body, and if we insist that students who desire to follow our 
specialty spend adequate amounts of time in postgraduate study as interns in 
a hospital and combine laboratory investigations with their experiences in the 
elinie. 

In closing, it might be pointed out that the surgeon should know his limita- 
tions. Let someone else who knows more about an unusual condition, a rare com- 
plication, or a special field of practice handle special situations, because it is bet- 
ter to take care of your own field well than to try to do everything and do it 
badly. This is the reason why in medicine and dentistry specialties have sprung 
up, the practice of which requires special preparation and training. In order to 
make sure that specialists have the required education, qualifying boards have 
been and are being organized for the protection of the public. Our profession 
is a science and an art, and its progress should be measured in terms of public 
benefit. 
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ORAL TUBERCULOUS LESIONS 
RatpH Howarp Bropsky, D.M.D., New York, N. Y. 


UBERCULOSIS involving the mouth and its contiguous tissues is fortu- 

nately not a very common disease. Nevertheless, it is probably more preva- 
lent than is ordinarily recognized. Contrary to the general belief, in a recent 
report: it was stated that of 141 consecutive autopsied tuberculosis cases in 
which the tongue was examined grossly and microscopically by representative 
sections, tuberculosis of the tongue was present in twenty-eight cases—an inci- 
dence of 19 per cent. When it occurs, however, it can be not only most dis- 
turbing, but also quite devastating. The oral tubercular ulcers are usually 
very painful, often precluding the possibility of the patient consuming any 
food. In tuberculosis, inability to eat is synonymous with the end. The pres- 
ence of tuberculous lesions in the mouth is usually a manifestation of advanced 
progressive disease. 

Although one cannot state with certainty whether oral tubercular lesions 
are primary or not, or even whether they are the result of sputum contact, I 
believe that they result most frequently through a hematogenous infection. 
During the past five years at the Sea View Hospital (which is probably the 
largest tuberculosis hospital in the world), many teeth have been removed, root 
amputations performed, cysts, impactions, and the usual oral surgical procedures 
undertaken, but postoperative tubercular infections resulting therefrom in the 
mouth have been extremely rare, notwithstanding the fact that many of the 
patients manifest high Gaffky counts, indicating considerable prevalence of the 
tubercle bacilli in the sputum. 

Clinically, oral tuberculous lesions are found in the form of the ulcer, the 
granuloma, the tuberculoma, and, on the tongue, the fissure and, sometimes, as 
a glossitis. Some patients manifest more than one lesion in the mouth at the 
same time, such as a fissure on the tongue and an uleer of the buceal mucosa. 
Some individuals may exhibit six or seven ulcers scattered throughout the mouth. 
Occasionally the character of the lesion may be changed by a superimposed 
pyogenic infection. 

The Ulcer—tThe ulcer is the most common clinical manifestation of oral 
tuberculosis (Figs. 1 and 2). It may be found involving any of the membranes 
of the mouth, and occasionally, is associated with a tuberculous process affecting 
the alveolar bone (Fig. 3). The ulcer is usually cireular or ovoid in shape, 
not ordinarily very deep, and its margins may or may not be definite, being 
clearly demareated in some ulcers, while others may coalesce or blend with the 
adjacent healthy tissue. They may be covered with a grayish-white material, 
sometimes changing to a muddy-brown encrustation. A large percentage of 
them are extremely painful. 

Director, Division of Oral Surgery, Sea View Hospital, New York City. 
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The Granuloma.—The surface granuloma consists of confluent and discrete, 
usually vascular, nodular elevations, which may be soft or hard, and wartlike 


in character (Fig. 4). 

During the past few years I have been studying the periapical tuberculous 
granuloma and was much impressed with the prevalence of these lesions. They 
are symptom free and ean be detected only through the medium of the x-ray. 
I ean conceive of their remaining as a potentially dangerous focus in individ- 
uals in whom the tubereulous process of the chest and other lesions has been 
arrested or healed. 


Fig. 1—Advanced tuberculous ulceration involving the angle of the lip, and intraorally, 
the mucosa of the cheek. 


Fig. 2.—Tuberculous ulcer of the alveolar mucosa. 


Fig. 3.—Tuberculous process involving the maxillary bone and the mucosa. 


The Tuberculoma.—The tuberculoma usually presents itself in the form 
of a nodule emanating from the deeper structures. It is usually painless until 
it undergoes caseation and liquefaction with ultimate ulcer formation. On the 
tongue, in addition to these afore-mentioned lesions, we may find a glossitis 
which may be difficult to differentiate from other glossitides. The tubercular 
fissures of the tongue are frequently very deep and extend along the long axis 


Fig, 1. 
Fig. 2. 
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of the tongue (Fig. 5). Casual examination may reveal what appears to be a 
simple fissure, which, when completely exposed by separating the parts, might 
unfold an extensive cavitation in the tongue. 

Cold Abscess.—I have had occasion to study the so-called cold abscess under 
rather ideal conditions. A patient manifested a cold abscess in the right cheek 
at the muco-buceal fold in the inferior molar region, about the size of a hazel 
nut. Simultaneously, another cold abscess of about the same size developed 
deep in the neck. Surgery has been considered contraindicated in the treat- 
ment of these abscesses. Here, however, was an opportunity to treat one sur- 
gically and compare the course with the other conservatively treated abscess. 
Incision (intraorally) permitted release of about 3 ¢.c. of a purulent exudate. 
Within one week, the abscess had completely healed. The neck abscess was 
aspirated at regular intervals and received ultraviolet irradiations for several 
months without diminishing in size. Unfortunately, at this time, the patient 
expired from a very advanced bilateral pneumonie process with extensive ecavi- 
tation. 


Fig. 4.—Tuberculous fissures and granulations involving the dorsum and base of the 
tongue. 


Fig. 5.—Tuberculous fissure of the tongue. 


A similar experience was duplicated in another patient. Intraoral incision 
and evacuation of the pus resulted in uneventful healing in approximately one 
week. So that, perhaps we need not necessarily fear surgical intervention in 
the case of the cold abscess. 

Scrofuloderma.—Scrofulodermas of dental origin are rare but may exist. 
During the past two years two cases were observed which resulted from dental 
infection, sinus formation to the skin, and ultimate scrofulodermatous forma- 
tions. They are extremely resistant to therapy. Various forms of lupus are 
seen which may involve the lips and adjacent tissues (Figs. 6 and 7). 


TREATMENT OF TUBERCULAR LESIONS 


The tubercular ulcer in the mouth has always been a problem. Until | 
used the grenz ray (which was first brought to our attention by the eminent 
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radiologist, Gustave Bucky,’ and is a soft x-ray having a penetration of 2 to 3 
millimeters of tissue) for the treatment of these lesions, I must admit that I 
was wholly unsuccessful in coping with this problem. Ultraviolet therapy, 
chemical and electrocauterization as well as the use of the scalpel, in most cases, 
proved to be futile, and I often had to resort to the use of cocainization or 


Fig. 6.—Extensive lupus vulgaris. 


Fig. 7.—Lupus vulgaris of face (no intraoral involvement). 


other sedation in order to give the patients some temporary relief. With the 
use of the grenz ray,® however, I can usually abort the incipient lesions in one 
or two treatments. In almost all cases, unless extremely deep seated, the 
lesions can be rendered pain free in twenty-four to forty-eight hours. The 
course of treatment will vary according to the type of lesions, the previous treat- 
ments received, and the condition of the patient, but the average course of 
therapy may involve five to ten visits. Each treatment may require one to three 
minutes, depending on. the dosage required (Fig. 8). 

The tongue has been found to be the most frequent site of the oral tubercu- 
lar ulcer in the patients I have treated. The dorsum or lateral borders are most 
usually involved, although we often find lesions on the lingual frenum, the tip, 


and at the. base. The lips, cheeks, soft palate, uvula, and occasionally, the 


gingival or alveolar mucous membrane likewise may manifest tuberculous 
processes. Although these lesions are more frequently found in the adult, we 
occasionally see them in children. 

With the dissemination of greater knowledge, with slum clearances, with 
continued advances in dietetics, and with better control in public health and 
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preventive medicine, we can look for the day when human tuberculosis 


become a rarity. 


Fig. 8.—Tuberculous ulcer of the mandibular mucous membrane (healed completely after 5 
grenz-ray treatments). 


CASE REPORTS 
CasE 1.—The patient, C. N., aged 44, was a white, male laborer. The diag- 
nosis was chronic pulmonary tuberculosis, silicosis, tuberculosis of the tongue, 
and tubercular ulceration of the buccal mucosa and the superior and inferior 
lips (Fig. 9). 


Fig. 9, Case 1.—Advanced tuberculous lesions involving the lips and cheeks, caused by rapid 
hematogenous transportation. 


He had destructive infiltration throughout both lungs, probably due to 
silicosis. The Gaffky was alternately positive and negative. The Wassermann 
was negative, and the blood picture was normal. 

The patient received grenz-ray therapy shortly before he expired, giving 
him considerable relief from the painful lip and cheek lesions. 
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CasE 2.—The patient, L. T., aged 59, a white, male carpenter, had chronic 
pulmonary tuberculosis of bilateral caseous type, and also tuberculosis of 
adrenals, mouth, lip, and frenum of the tongue (Fig. 10). 


The Gaffky was consistently above VIII; the Wassermann was negative and 


the blood picture normal. 


Fig. 11. 


Fig. 10, Case 2.—Tuberculous ulcer on the ventral portion of the tongue and the floor of 
the mouth. 
Fig. 11, Case 3.—Tuberculous ulcer at angle of lips. 


Fig. 13. 


Fig. 12, Case 4.—Advanced tuberculous ulceration on lateral border of the tongue, with 
a heavy surface encrustation. 

Fig. 13, Case 5.—Tuberculoma of soft palate. 

Case 3.—The patient, A. P., aged 38, white, male Italian laborer, had a 
bilateral uncontrolled pneumothorax with diffused emphysema and an extensive 
tubercular lip lesion (Fig. 11); this was treated unsuccessfully with ultraviolet 
radiation. The patient’s Gaffky has consistently been above VI. The Wasser- 
mann was negative and the blood picture normal. 


With one grenz-ray treatment the pain subsided. 


Cas—E 4.—The patient, V. N., had an advanced pulmonary tuberculosis 
with extensive involvement of the larynx, pharynx, and entire right half of the 
tongue (Fig. 12), the lesion being an extremely painful one. Grenz radiations 
fo the tongue eliminated the pain and resulted in complete reduction of* the 
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inflammatory process; at the time the patient expired there was present a heavy 
surface encrustation over a small area that had not yet completely healed. 


CasE 5.—The patient, G. J., aged 33, a negro porter, had extensive bilateral 
caseous pneumonic tuberculosis. Both the upper lobes had very large cavities 
with emphysema at the bases. The Gaffky was consistently at VII, and the 
Wassermann negative. He also had tuberculous tracheitis, a blood picture with 
high white count, and extensive periodontoclasia, treated successfully with 
grenz-ray therapy. Later a tuberculoma of the soft palate developed (Fig. 13), 
and the patient expired before this lesion could be treated. 


Fig. 14, Case 6.—Tuberculous ulcer with granulations on the alveolar mucosa. 
Fig. 15, Case 6.—Reformation of granulations after cauterization. 


Fig. 16, Case 6.—Complete healing after grenz-ray therapy. 


CasE 6.—The patient, S. D., a negro woman aged 19, had a chronic pul- 


monary tuberculosis with involvement of the larynx and the alveolar mucous 
membrane in the superior anterior region (Fig. 14). The Gaffky was alternately 
negative and positive; the Wassermann was negative. 

The patient had ultraviolet therapy for a long period; chemical and electro- 
cauterization were ineffectual. The lesion reformed (Fig. 15). Grenz-ray 
therapy resulted in complete obliteration of the lesion (Fig. 16). 


Fig. 14. Fig. 13 
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Case 7.—The patient, J. G., aged 35, a white salesman, presented no history 
of tuberculosis. At one hospital no diagnosis of oral lesion was made. I made 
a diagnosis of tuberculous ulcer of the mandibular mucous membrane (Fig. 17), 
which was confirmed by biopsy. Anteriorly, there was superimposed on the 
tuberculous process a secondary infection rendering this area more resistant to 


Fig. 17. Fig. 18 


Fig. 17, Case 7.—Tuberculous ulcer involving the mandibular alveolar mucosa and ex- 
tending across the mucolingual fold to the lower lip. 


Fig. 18, Case 7.—Healing after grenz-ray treatment, 


grenz radiation therapy. As a result of this recognition of a tuberculous ulcer 
in the mouth, subsequent careful examination of the lungs revealed the presence 
of a tuberculous process in this organ. Fig. 18 shows a photograph after grenz 
radiation, illustrating the healed condition. The cervices of the teeth, which 
were hypersensitive, had been treated with ammoniacal silver nitrate. 
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APHTHAE AND HERPETIC GINGIVOSTOMATITIS 


LesTER R. Caun, D.D.S., anp HENry A. BarTELs, B.S., D.D.S., NEw York, N. Y, 


HE following lesions of the oral cavity are caused by the herpes simplex 

virus: herpes labialis (fever blister; cold sore); aphthous ulcer (canker 
sore) ; aphthous stomatitis; acute infectious gingivostomatitis. The virus has 
been isolated from the early stages of these infections. 


THE HERPETIC VIRUS 


In 1920, Griiter’ reported his observations on inoculations of the scarified 
cornea of the rabbit with fluid material obtained from herpetic vesicles. Lesions 
developed on the cornea, and this worker further showed that the exudate from 
these lesions when inoculated into the searified cornea of other rabbits, induced 
infections in these animals. Thus, the transmissibility of herpes from one 
animal to another was proved. 

Other investigators demonstrated that this virus was filtrable through 
different sized filters, the pores of which were too small to allow of the passage 
of bacteria. Zinsser,’ through the use of various types of filters, calculated the 
size of the herpetic virus as greater than 20 millimicra and less than 100 
millimicra. Elford,* according to his experiments with collodion membranes 
(‘‘gradocol’’ membranes), estimated the diameter of this virus to be about 100 
to 150 millimicra, while Stanley‘ records its diameter as 150 millimicra. 

Attempted cultivation of the virus on various laboratory media employed 
for the growth of bacteria has proved unsuccessful. Like all other known 
viruses, the herpetic virus requires the presence of living cells in order to exist. 
It has been possible to cultivate the virus in cultures of living tissue cells. 
Growth of the virus has also been obtained on the chorioallantoic membrane of 
the fertilized hen’s egg. 


PATHOGENICITY AND VIRULENCE 


The method most commonly employed in infecting animals is to inoculate 
the searified cornea with fluid obtained from herpetic vesicles. According to 
Goodpasture,® the following train of symptoms occurs in the inoculated animal: 

‘‘Within twenty-four hours small watery blisters appear along the lines and 
points where the corneal epithelium has been injured by scarification. Cellular 
injury seems to be a prerequisite to successful inoculation. Rapidly the clear 
corneal vesicles rupture, leaving tiny ulcers; these extend and coalesce until 
the entire cornea may become ulcerated. As the intensity of the injury in- 
creases, a profuse inflammatory reaction occurs in the cornea and the entire 
conjunctiva, filling the eye with thick pus. Reaching its height in four or five 
days, the inflammation gradually subsides and the eye heals usually with total 
loss of vision.”’ 


From the Division of Oral Pathology, School of Dentai and Oral Surgery, Columbia Uni- 
versity, New Yorr 
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(Goodpasture has further found that twenty-four hours following the 
inoculation of the searified cornea, the virulence of the secretion is at its maxi- 
mum—a time coincident with the full development of the clear herpetic vesicle. 
In order to get sufficient amount of material for animal inoculation, the secretion 
is generally not collected until forty-eight hours have elapsed. 

In a manner similar to the syphilitic spirochete the herpes virus varies in 
that some strains have a predilection for the skin (dermotropic) while others 
attack the nervous system (neurotropic). Thus, some strains of herpes virus, 
when inoculated into rabbits, will produce a localized skin lesion similar to the 
fever blister, while other strains, by passage along nerve routes to the brain, will 
eause a fatal encephalitis. 

INCLUSION BODIES 


A characteristic of tissue cells actively infected with a virus is to have 
formed within the cells so-called inclusion bodies. These bodies may be located 
either in the cytoplasm or in the nucleus. Thus the rabies virus causes the 
formation of inclusions within the cytoplasm of nerve cells, while the herpes 
virus produces inclusion bodies within the nucleus of epithelial and nerve cells. 

Lipschutz,® who first discovered the herpetic inclusion body, described it 
as follows: The inclusion body is present in the nucleus and stains red with 
acid stains such as acid fuchsin or eosin. The body lies free in the nucleus 
and is separated by a clear space from the nuclear membrane which stains blue. 
The body is therefore termed an intra-nuclear eosinophilie inclusion body. 

Three theories have been advanced to explain the formation of inclusion 
bodies. These are: (a) the inelusion body occurs as the result of degeneration 
of the protoplasm of the affected cell; (b) the inclusion body is a colony or. con- 
glomeration of virus particles; (¢c) the inclusion body contains both virus 
particles and constituents of the affected cell. 

The inclusion bodies of fowl pox, free from their cells, have been shown 
by Goodpasture’ to contain the virus, for he has been able to reproduce the dis- 
ease in birds by inoculating them with freed inclusion bodies. 

The finding of these bodies in infected lesions is of diagnostic importance. 


MODE OF INFECTION 


There is no doubt that the herpes virus can be transmitted by direct con- 
tact from one person to another, if factors governing the infection-immunity 
complex are favorable. It is also more than likely that most of us harbor the 
virus in a latent condition, and that under suitable conditions it can become 
activated. Burnet and Williams® believe that the virus invades the body in early 
childhood. In an investigation conducted at Sydney, Australia, they found 
children ill with an acute febrile disease, accompanied by a characteristic 
aphthous stomatitis, were infected with the herpes virus. After the disease 
disappears, these authors feel that the virus persists in the body in a dormant 
state. It can become activated by such stimuli as trauma, menstruation, fever, 
or gastric upsets. In contrast to many of the other virus diseases, immunity 
to the herpes virus is only of short duration. 

That trauma activates viruses has been proved by various investigators. 
Traub,’ during experiments with the viruses of equine encephalomyelitis and 
hog cholera, obtained in his inoculated mice symptoms which he could not at- 
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tribute to the viruses being studied. He assumed that his apparently norma] 
stock mice harbored another virus. He, therefore, injected into the brains of 
sixty apparently normal mice small amounts of sterile broth. No symptoms 
occurred in fifty-one mice. The other nine developed neurologic symptoms, 
Filtrates of their brains, when injected into other mice and guinea pigs, pro- 
duced identical symptoms. Thus Traub proved that the trauma of injection of 
sterile broth activated a virus that was latent in the brains of some of his 
stock mice. Ascoli’® also observed that slight trauma was an activator of a 
latent virus. He administered the foot and mouth disease virus by mouth to 
guinea pigs. While these animals developed no apparent symptoms, they be- 
came carriers of the virus. By means of a needle Ascoli scratched or bored holes 
in the foot pads of these animals. Definite lesions of foot and mouth disease 
occurred at the slightly traumatized areas. 

Within the recent past Keddie, Rees, and Epstein™ have reported on the 
appearance of herpes simplex following artificial fever therapy. Seventy per 
cent of 321 patients developed herpetic lesions. The distribution of 300 of the 
lesions was as follows: Lips, 206; nose, 62; inside of the mouth, 19; chin, 15: 
other parts of the face, 6. The axillary temperature of these patients ranged 
between 104° and 105.8° F. 


Fig. 1.—Aphthous ulcers induced by trauma. These lesions appeared after a novocain injection. 
Note a similar lesion on the lip. 


We have thus seen that all that is needed for the recurrence of herpetic 
lesions is some factor that will lower tissue resistance. The following comment 
of Wise and Sulzberger” is well worth repeating: ‘‘Herpes virus lies latent 
until an activating or synergistic force decreases local tissue immunity. Many 
human beings are almost entirely immune (carriers); others repeatedly lose 
their immunity in certain sites. In one attack a food or drug (e.g., nuts, fish, 
cheese, chocolate, caviar, or a barbiturate) ; in another, sunlight; in a third, 
trauma; in a fourth, a common cold; in a fifth and sixth, menses or sexual inter- 
course, ete., may suffice to act as the synergist ‘‘activating’’ the virus to produce 
local disease; or, to state it in another fashion, in increasing the local sensitivity 
or decreasing local resistance.’’ (Fig. 1.) 
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PATHOLOGY 


Herpes labialis and aphthous ulcers start as vesicles which quickly break 
down into the small superficial uleer with which we are more familiar. The 
vesicle is filled with lymph and degenerated cells and contains in abundance the 
herpes virus. The ulcerous stage is quite painful. The lesion generally heals 
without a scar. However, there is one type of recurrent ulcer that does result 
in scarring (Recurrent Searring Painful Aphtha of Sutton’*). Such a lesion 
is somewhat similar to the one seen in herpes zoster. 

The vesicle results from degeneration of the epithelial cells (Fig. 2). There 
is an edematous degeneration of the cells which Unna"™ called ‘‘cellular reticula- 
tion’? and Leloir’® called ‘‘alteration cavitaire.’’ The cytoplasm is clear as 
though it has become liquefied. This causes the cell membrane and nucleus 
to stand out in relief. The nucleus later becomes degenerated, loses its affinity 
for stains, and finally disintegrates. When a number of cells undergoing this 
type of degeneration coalesce, a vesicle is formed. Vesiculation is further aided 
by intercellular edema. 


Fig. 2.—Degeneration of epithelial cells. Note the edematous degeneration of the cyto- 
plasm, which causes the cell membrane and the nucleus to stand out in sharp relief, A. The 
coalition of these cells forms microvesicles, B. 

There is also another form of degeneration of the epithelial cells. In this 
variety they become large, rounded, and lose their intercellular bridges. The 
cytoplasm becomes rather vague and eosinophilic. The nucleus may become 
very basophilic and appear more rounded and solid than the normal nucleus. 
Amitosis may cause the formation of a multinucleated cell. Such a cell may 
have the nuclei clustered about its center in a sort of rosette formation (Fig. 3). 
Cells of this type have been called by Unna ‘‘balloon cells.’’ 

The fully developed vesicle represents a cavity in the epithelium, the con- 
tents of which are a meshwork of fibrin in which balloon cells, other degenerated 
epithe|ial cells, and occasional polymorphonuclear leucocytes are found (Fig. 4). 
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The base of the vesicle is composed of edematous epithelial cells of the basal and 
lower prickle cell layers. The roof is formed by the compressed upper layers 
of the prickle cell stratum and the granular zone. The cells adjacent to the 
vesicle also show edematous change. Occasionally one will find in the nueclej 
of the epithelial cells covering and bordering the vesicle, as well as in those of 


Fig. 4.—Herpetic vesicle. It is filled with fibrin, degenerated epithelial cells, and s 
mar 


inflammatory cells. The epithelial cells at the base of the vesicle are undergoing 
edematous change. There is an inflammatory exudate in the stroma. 
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Fig. 3.—Balloon cells and other types of degenerated epithelial cells in a herpetic vesicle. 
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the balloon cells, rounded eosinophilic bodies. These are the inclusion bodies 
first described by Lipschutz. Sometimes these masses are extruded into the 
eytoplasm and may even be found lying free in the vesicle. They are not always 
present. Their intranuclear presence is of diagnostic importance. 

Van Rooyen and Rhodes” state that the vesicle is entirely subepithelial, 
arising in the space provided between the papillary process and the inflamed 
epidermis. This statement does not agree with the opinion of McCarthy,’ or 
with that of Macleod and Muenthe,'® or with the findings in the case that we 
have studied. According to these authors, and from our observations, the 
vesicle is intra-epithelial in origin. 

When the vesicle breaks, the ulcer is formed. If the corium is deeply in- 
volved, scarring may take place. Such a condition is seen in the recurrent 
scarring aphthae described by Sutton. 


ACUTE INFECTIOUS GINGIVOSTOMATITIS 


Within the past ten years, various investigators have indicated that the 
herpetic virus is the etiologic agent of a certain type of gingivostomatitis. This 
disease is found most frequently in infants and young children, but may also 
attack the adult. The mucosa of the lips and other areas of the mouth are 
inflamed, and the gums become swollen, red, and tender. In the early stage 
vesicles form, which later uleerate and may coalesce. These lesions may occur 
on the soft palate, tongue, buccal mucosa, or gums. Accompanying these oral 
manifestations are such general symptoms as fever, malaise, or pains in the 
back or extremities. The duration of the disease is about two weeks. 

Youmans,’ in 1932, was the first to show that acute aphthous stomatitis is 
caused by a virus. He inoculated into the rabbit’s searified cornea, material 
obtained from the lesions present in the mouth of a young woman. Within three 
days typical vesicles appeared on the cornea. Later, the rabbit developed symp- 
toms of encephalitis. Similar lesions were provoked in a second rabbit whose 
searified cornea was inoculated with material obtained from a lesion of the lip 
of this same patient. Other rabbits were injected intracerebrally with blood 
and spinal fluid, but no symptoms developed. A guinea pig injected in the 
foot pad showed no symptoms of foot and mouth disease. 

In 1933 Long?® reported three cases of herpetic pharyngitis and stomatitis. 
The symptoms were similar to those described by Youmans. Long produced the 
typical picture of herpetic keratitis and encephalitis in rabbits with material 
obtained from the mouths of two of his patients. The third patient was not 
observed early enough, so that no material was used for animal inoculation. 
Long also observed. in the histologic examination of the infected cornea and 
brains of the animals the Lipschutz intranuclear acidophilic inclusion bodies. 

The findings of both Youmans and Long were substantiated more com- 
pletely by Dodd, Johnston, and Buddingh*' in 1938, when they reported their 
observations on twelve cases of herpetic stomatitis. Swabbings of the oral lesions 
Were inoculated immediately on the searified cornea of rabbits. Typical vesicles 
developed in from twenty-four to forty-eight hours and were followed in several 
days by a purulent keratoconjunctivitis. The exudate from the eyes of 11 of 
these r:bbits was transferred to the scarified cornea of a second series of rabbits; 
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9 of these latter animals developed corneal lesions, while 2 did not. The 
Lipschutz bodies were also demonstrated in the epithelial cells of the cornea, 
At intervals of six weeks and six months, 7 of these rabbits were inoculated 
on the unaffected cornea of the other eye with a known strain of herpes virus. 
No lesions developed in 6 of the 7 rabbits, while 5 normal control rabbits, when 
so inoculated, developed herpetic lesions of the cornea and subsequently an 
encephalitis. In this way these investigators proved that the virus present in 
aphthous ulcers protected the rabbits against a subsequent inoculation of herpes 
virus. 

Again, in 1939, Dodd et al.”? reported the results of investigations of 
twenty-eight cases of acute gingivostomatitis in infants and young children. 
They were able to show the presence of herpes virus in the saliva of 27 of these 
patients. The presence of Lipschutz bodies and the results of immunity tests 
corroborated the identity of the isolated virus. 

Burnet and Lush,”* also in 1939, succeeded in isolating the virus from two 
cases of aphthous stomatitis in children. Swabbings of the mouth lesions were 
inoculated on the scarified cornea of the rabbit. A typical keratitis occurred, 
and pus collected from the eye produced definite herpetic foci when the allantoic 
membrane of the fertile hen’s egg was inoculated. The patients’ sera, tested 
at this time, contained no antibody against the herpetic virus. However, after 
convalescence, three weeks later, the sera of both patients contained herpetic 
antibody in high titer. 

Burnet and Lush also tested the sera of 100 individuals for herpes antibody 
content and found that 75 per cent had this antibody in a definite degree. They 
explain this finding in the following way. Primary herpes is an infectious dis- 
ease spread by droplet infection or salivary contamination, particularly during 
the age period of from 1 to 5 years, when the buccal mucosa is readily sus- 
ceptible. Once infection occurs in early childhood, as is evidenced by an 
aphthous stomatitis and fever, the virus persists following convalescence, in the 
body for the remainder of life. These observers claim that it is impossible in 
any other way to account for the fact, irrespective of the age of the subject, if 
antibody is present at all, that it is present in high titer. They also found that 
individuals of the poorer social groups possessed herpes antibody content far 
oftener than those in other social groups. Burnet and Lush explain this on 
the assumption that exposure during infancy among the poorer classes is greater 
than among the more favored social groups. 

Also in 1939, Burnet, together with Williams,2* records the presence of 
virus in mouth lesions of six children suffering from aphthous stomatitis. No 
antibody was present in their sera until after convalescence. These authors 
further give the results of antibody tests on the sera of 146 individuals. Herpes 
antibody was found in over 90 per cent of hospital patients and children, while 
members of the university and hospital staff averaged less than 50 per cent. 
These findings further substantiate their previous statement concerning the 
prevalence of infection in various social strata. 

Steinmaurer,”* in 1940, claimed that by the use of fluorescent microscopy 
he was able to observe the virus in smears from aphthous lesions in twenty- 
eight patients. He also inoculated the scarified cornea of rabbits in ten 
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instances, and while all of these rabbits developed a herpetic keratitis only one 
subsequently had encephalitis. He was unable to demonstrate the Lipschutz 
inclusion bodies. Since encephalitis developed in only one rabbit, and since 
the keratitis was not severe, Steinmaurer believes that the virus of aphthous 
stomatitis, while similar to the herpes virus in many ways, is not identical 


with it. 

In 1941, Seott, Steigman, and Convey” investigated 33 cases of gingivo- 
stomatitis which they divided into five groups. There were 22 patients with 
acute aphthous or herpetic stomatitis. The virus was isolated from the saliva 
of 15 of 18 specimens tested. Herpetic antibody was found in the sera of 21 
of the 22 patients during the convalescent period. Two other patients with 
recurrent aphthous stomatitis had the virus present in their saliva and herpetic 
antibody was demonstrated in their sera. These investigators were also able to 
demonstrate the immunity of some of their test animals when later inoculated 
with known strains of the herpes virus. 


DIFFERENTIAL DIAGNOSIS 


The herpetic ulcer must be differentiated from (a) the traumatic ulcer, 
(b) the syphilitic ulcer, (¢) the neurotrophic ulcer. 

As a rule the diagnosis is not difficult to make. The patient will usually 
give the clue by saying that he or she has suffered for years from attacks of 
‘canker sores.’’ If one sees the herpetic lesion in the early stage, the small 
vesicles will be diagnostic since none of the other ulcers that may be confounded 
with the aphthous variety has a vesicular stage. The aphthous ulcer is quite 
painful and is surrounded by a characteristic red halo. 

Difficulty may oceur in differentiating the aphthous from the traumatic 
ulcer, especially when the latter is caused by toothbrush trauma. Toothbrush 
abrasions are often quite painful and are frequently the same size as the 
aphthous sore. The red halo is usually missing about them, but at times may 
be present. The history of recurrence distinguishes the aphthous ulcer from 
the traumatie type. 

It is believed by some that a characteristic of the aphthous ulcer, which 
places it apart from other ulcers, is that it occurs in groups or ‘‘erops.’’ This 
finding, in our experience, is not always so. We have frequently found herpetic 
ulcers recurring as single isolated lesions. Furthermore, toothbrush abrasions 
may be multiple and close together. 

The mucous patch is generally larger than the herpetic lesion, has no red 
halo about it, is painless, and has a moist surface. There are usually some con- 
comitant symptoms of secondary syphilis present, such as a rash or sore throat. 
A dark-field examination by a capable bacteriologist of the uleer’s surface may 
reveal the true nature of the lesion, for the mucous patch is highly infectious 
and abounds in the 7’. pallida. In all suspicious lesions a specimen of blood for 
the Wassermann test should be obtained. 

Neurotrophic ulcers are rare in the mouth. They are usually painless 
and single, although Prinz and Greenbaum” state that two or three may occur 
in rapid suecession and, during the height of the attack, may be painful. They 
also state that this type of ulcer has no inflammatory halo about it, 
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Herpetie stomatitis and gingivitis must be differentiated from other ya- 
rieties. The principal confounding lesion is that of Vincent’s infection. The 
latter usually attacks the interdental papillae in a characteristic fashion. In 
Vineent’s disease the ulcers that form in other parts of the buccal mucosa are 
rather deep and large. In Vincent’s gingivitis the mischief is usually confined 
to the gingiva, the rest of the gum appearing rather normal. Smears of the 
uleerous lesions are characteristic, the spirochete and fusiform bacillus being 
observed to the almost total exclusion of all other microorganisms. 

In herpetic gingivitis and stomatitis the mucosa is congested and inflamed. 
The interdental papillae are not specifically attacked, but all the gum is red and 
swollen. A pseudomembrane may form in localized areas. If seen early enough, 
minute vesicles may be found. Later small uleers resembling the aphthous lesion 
are present. The patient is usually quite ill. In the early stage of the disease 
smears of the lesions show none or relatively few of the Vincent’s organisms. 
Later on secondary infection by bacteria may set in and cloud the issue. 


TREATMENT OF HERPETIC LESIONS 


Recurrent herpes and recurrent aphthous stomatitis have been treated by 
various topical applications. Woodburne”* has found the use of smallpox 
vaecine, given weekly for from 5 to 8 weeks by vaccination, to decrease the 
number of attacks. Fisher?® claims the use of mocassin snake venom (0.2 ee. 
of a 1:3000 dilution), given twice subeutaneously at an interval of a week, may 
be effective when smallpox vaccine fails. Frank*® has recommended the use 
of a formolized herpes simplex virus. These treatments as yet are still in the 
experimental stage so that no conclusive opinion concerning them ean be given. 

Herpetic stomatitis is self-limiting. Applications of gentian violet or 
Hiller’s solution may bring about some amelioration of symptoms. Sulfathiazole 
administered in one of our cases did not prevent the suppuration of the regional 
lymph node. It did help a recurrence and brought about a subsidence of symp- 
toms in twenty-four hours. In Sutton’s case of recurrent painful aphthae, sul- 
fathiazole seemed of some benefit. 

Smith and Johnson" state that acute herpetic stomatitis has been treated 
by either topical applications or mouthwashes containing various chemicals, 
without beneficial results. Such chemicals as potassium chlorate, copper sulfate, 
zine sulfate, alum powder, silver nitrate, iodine, benzoin, myrrh, sodium 
perborate, salvarsan, and various dyes have been employed. The various vita- 
mins have also given no beneficial results. These authors advise the use of osmi¢ 
acid, 5 to 7 per cent. While this medicament does not often lessen the course of 
the disease, yet it decreases the pain in the mouth, and so allows the patient to 
partake more freely of food. General treatment consists of rest in bed, laxatives, 
a diet which is soft and free from acids, salts, or excessive sweets or heat. 


From the variety of methods and medicaments suggested for the treatment 


of this disease, we think that the following statement of Scott, Steigman, and 


Convey is most apropos: ‘‘The disease then appears to be self-limited, 
conclusions as to the benefits of various therapeutic agents must be based on this 
knowledge.’’ 


and 
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The method of attacking the disease would be more from the standpoint 
of prevention rather than treating it symptomatically. 


SUMMARY 


It is thus apparent from the results of various studies that the conditions 
ealled aphthous ulcer (canker sore), herpes labialis, aphthous stomatitis, herpetic 
stomatitis, or acute infectious gingivostomatitis are infections caused by the 
herpes virus, since: 

1. The virus present in aphthous lesions, when inoculated on the scarified 
cornea of rabbits, produces lesions identical with those caused by the herpes 
simplex virus. 

2. Encephalitis is induced in a definite number of animals subsequent to 
inoculation with the virus from either herpes or aphthous lesions. 

3. Lipsehutz intranuclear acidophilic inclusion bodies have been demon- 
strated in the cells of the injected cornea and the brains of animals inoculated 
with the virus of herpes or the virus present in aphthous stomatitis. 

4. Rabbits inoculated with the virus present in aphthous stomatitis are 
rendered immune toward the herpes virus. 

5. The herpetic antibody develops in the patient’s serum during con- 
valescence from either herpes lesions or aphthous stomatitis. 

The infection by the virus usually takes place in early childhood, and the 
patient harbors it for the rest of his life. 

The virus remains dormant until some contributory factor lowers the local 
tissue immunity. Then the herpetic lesion occurs. 

In contradistinction to other virus diseases there is no permanent immunity 
after an initial herpes simplex virus infection. 

Recurrence is the rule in infections by the herpes simplex virus. 

The disease is self-limiting, and treatment is aimed at palliation. 
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ORAL DIAGNOSIS AND PUBLIC HEALTH PRACTICE 
Harry Strusser, D.D.S., New York, N. Y. 


UBLIC health practice as a scientific and social science, we are told by Dr. 
P Charles Bolduan, has existed as such about a century. This can also be said 
of dentistry, which has just celebrated its hundredth anniversary as a profession. 
The basic principles of public health, however, extend far into the centuries, just 
as dentistry and its principles were practiced in various forms by the Hebrews, 
the Greeks, and the Romans. 

These practices continued to prosper alongside of medicine. We find that 
Hippocrates, who lived in 460-377 B.c., expounded the benefits of scientific medi- 
eine, denounced mysticism, and emphasized the necessity for observation and 
interpretation of the events of nature and illness of people. 

In the Middle Ages, we find a great many edicts regarding the isolation of 
lepers and a variety of means and methods used to prevent the spread of disease. 
It must be noted that the physician of the thirteenth century recognized thirteen 
diseases as contagious. The greater advances, however, in public health were 
made by the announcements of the results of tedious work by such men as 
Thomas Sydenham, 1624-1689, whose important contribution was made in the 
field of diagnosis. He insisted on diagnosis of illness in terms of specific disease 
entities, which means a differential diagnosis in communicable diseases. 

About the same time Anton van Leeuwenhoek, 1632-1723, made a very im- 
portant contribution in the form of a microscope which led to new discoveries 
in the field of bacteriology and pathology. A great many other men distin- 
guished themselves in the work of control of the communicable diseases and ex- 
tension of public health methods. Among these we find: Edward Jenner (small- 
pox vaccination), Pierre Bretonneau, Oliver Wendell Holmes, William Budd, 
Louis Pasteur, Joseph Lister, Edwin Klebs, Karl Joseph Eberth (typhoid bacil- 
lus), Robert Koch (tuberele bacillus), Elie Metchnikoff, Alfonse Laveran 
(malaria), Walter Reed (yellow fever), Paul Ehrlich (salvarsan), Emil von 
Behring, who contributed much in the prevention and treatment of diphtheria, 
William C. Gorgas (yellow fever), Theobald Smith, 1859-1935, August von Was- 
sermann, Fritz Schaudinn, discoverer of cause of syphilis. These and many 
others have helped to make meetings such as this important incidents for the fur- 
ther development of public health practice. 

In the early stages public health was interested mainly in sanitation and 
water supply, but within recent years society has shown ‘‘an increasing tendency 
to assume responsibility for the individual as an individual, for his education, 
his employment, his general welfare. Out of this evolution, there has come a 
tendency to broaden and intensify public health work, and in this expansion 
government representing society appears more and more inclined to regard 
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provision of adequate public health and medical care as society’s responsibility 
to each individual if he cannot himself procure such service.’’ We therefore 
find this definition by Dr. Mustard, ‘‘A health problem becomes a public health 
responsibility if or when it is of such a character or extent as to be amenable 
to solution only through systematized social action, its relative importance 
varying with its hazard to the population exposed.”’ 

‘‘This risk may be qualitative; in terms of disability or death, quantitative 
in terms of proportion affected, actual or potential. To go from this generali- 
zation to more specific items, the following will serve to illustrate the philos- 
ophy and application of this definition : 

‘1. Communicable diseases. 2. Preventable diseases. 3. A health hazard 
or life hazard (one disease or the mass effect of a number of diseases) sufficiently 
widespread to affect relatively a large number of people. Under this heading 
come such problems as are met by Tuberculosis and Venereal Disease Clinies— 
Maternal and Child Hygiene Programs—care of the indigent and low income 
level sick.’’ 

What greater ally could public health have than oral diagnosis, whose main 
objective and purpose is the understanding of oral disease. This understanding 
may be acquired through knowledge, experience, practice, which includes the 
interpretation of clinical and statistical data. This understanding will also 
result in initiating methods for the treatment, for the prevention, and for the 
control of disease. 

It seems to me that such a union can stimulate a greater effort in the solution 
of our trying problems, for it will bring together the physician, dentist, bacteri- 
ologist, pathologist, biochemist, public health nurse, social and welfare worker, 
in a common cause and each one with a specifie job to do. 

The dentist whose field of operation is by far the most fertile from the view- 
point of type, variety, and number of bacteria must be extremely careful to 
recognize disease not only to protect himself and his patients, but also to control 
the spread of disease. It is his duty to consult his medical confreres, as so 
many infections invade not only the oral tissues but also the throat. Finally, it 
is his duty to institute such treatment not only for his immediate patient but 
for the protection of the community health. This is particularly true of the 
communicable diseases. Many of these diseases have oral manifestations easily 
recognized, for example, in measles, Koplik spots, even before the appearance of 
the rash; diphtheria, grayish white membrane, usually involving the larynx and 
tonsils ; scarlet fever, strawberry tongue, and so many others. 

By far the greater number of diseases which have tested the skills of the 
professions are those which in early stages lend themselves to control and are 
called the preventable diseases. Generally, however, the preventable diseases are 
also communicable. There are others, too, whose causative factors are still 
very obscure, and because of their distribution demand public action in re- 
search, health education and service. 

Considerable progress has been made with a number of these, which was 
made possible by the work of nutrition workers who learned of the forces and 
the role of the vitamins in nutrition, for example, beriberi, rickets, scurvy, and 
pellagra. Other diseases are better understood by the researches and studies 
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in the field of internal secretions or endocrines, others again by continued 
efforts in the field of growth and development or even in the field of genetics. 


Today we are faced with a serious problem, that of dental caries which 
attacks our whole population (or nearly so) and where all factors mentioned 
above are said to play an important role. The fields of research are many, and 
further study, I hope, will aid in finding a solution. However, we cannot stand 
by and wait for the inevitable but must take such action to reduce, prevent, or 
control dental disease by means at our disposal. 

Can we accept the figures 20.9 per cent of Selective Service men rejected 
for dental deficiencies and these deficiencies due mainly to loss of teeth? Cer- 
tainly not when we have methods at hand to save teeth early in life. In the 
words of Dr. Parran, Surgeon General of the United States Public Health 
Service, ‘‘I say that our first attention should be given to practicing the preven- 
tive dentistry we know. The difficulty is, as I see it, that up to now most of our 
public authorities, most of our dentists, view this great untouched field of 
dental care and throw up their hands at any possibility of dealing with it. It 
seems too vast. The cost seems too great for those who cannot pay the bill 
themselves. As a result, we have taken a defeatist attitude about it.’’ 

The dentist has an important role in the care of the tuberculous, as well 
as the venereal disease, patients, and certainly, you know that manifestations 
of the various stages of the latter disease are found in and about the oral 
cavity. Several years ago, the Health Department, in the furtherance of oral 
diagnosis and public health practice made available the facilities of the diagnostic 
laboratory to the dentist, as well as to the physician, placing the onus of respon- 
sibility for the treatment of the venereal disease patients on the dentist. The 
dentist was to be responsible that his patient sought and obtained the necessary 
treatment if the laboratory report showed a positive reaction. The Department 
of Health, in recent years, has also issued instructions to its staff as to Vincent’s 
infection because of its suspected communicable nature, and here, too, the labo- 
ratory facilities of the department have been made available to the dentists for 
the purposes of diagnosis and protection of public health. 

Oral diagnosis and public health will share responsibilities in the future in 
the field of industrial hygiene. As stated before, Hippocrates was one of the 
foremost men in the development of ‘‘publie health philosophy.’’ He realized 
that ‘‘there are many handicrafts and arts which cause those who exercise them 
certain pains and plagues.’’* Because of increased efforts in defense pro- 
grams, our habits and our daily lives are being altered and molded to the 
exigencies of the times. Injurious effects of industrial hazards may manifest 
themselves on soft tissues, jawbone, lips, and the oral mucosa. Many diseases 
have been recognized, such as syphilis acquired accidentally and innocently of 
a nonvenereal type, various forms of stomatitis, desquamation of oral mucosa, 
palate, and tongue, due to excessive or extreme dry heat, dissolution of tooth 
structure as well as inflammation of the gums due to the constant inhalation of 
fumes and particles of sugar, and effects on the jaws and teeth due to the 
various gases, such as chlorine, tear gas, phosgene, mustard gas, ammonia gas, 


1914 *Modern Factory; Safety, Sanitation and Welfare, by George M. Price, M.D., published 


154 Harry Strusser 


bromine, etc. We should also take into consideration anthrax, glanders, hoof 
and mouth disease, tetanus, and tularemia. 

Under another heading, we have oral manifestations resulting from treat- 
ment by radium, the roentgen ray, and chemicals such as acetaldehyde, acetic 
acid, the alkalis, amyl acetate, the aniline dyes, antimony and its compounds, 
arsenic, bismuth, mercury, benzine, chromium compounds, copper, and others 
too numerous to mention. All of these materials, you realize, will be used in 
greater quantities and most assuredly will affect the oral cavity as well as the 
general health of the people. Jn general it would be well if we considered the 
mouth as a show window of the body and the changes in the tissues of the mouth 
as danger signals of local as well as systemic mantfestations of disease. 


Some states are now considering legislation for protection against occupa- 
tional disease hazards in industry, and very recently a report of the United 
States Public Health Service definitely showed the responsibility of public 
health authorities in the field of occupational dise*se legislation for the protection 
of the public health. I feel that here, too, the relationship between oral diag- 
nosis and public health will be closer. It is opportune to mention also the 
work of the United States Public Health Service in the field of mottled enamel. 


The Department of Health, in recent years in its development of health 
and teaching centers in cooperation with the medical schools, has endeavored 
to give the medical student in his course in preventive medicine, an insight into 
the problems of dentistry. 

You will agree with me that the prevalence of dental decay among our popu- 
lation, young and old, is of such magnitude as to warrant its being considered a 
public health problem. The figures of incidence of dental caries are well known 
to all of you. The data recently published regarding the physical defects of the 
selectees, and the proclamation by the President concerning a rehabilitation 
program, clearly showed that the greatest number of men rejected because of 
physical defects were those with dental defects. The ravages of dental disease 
ean be seen in our aging population. Dental caries is a progressive disease, and 
it is agreed that the greatest amount of good can be obtained only by methods 
along preventive and control lines early in life. Since we have 100 per cent (or 
nearly 100 per cent) morbidity, we must strive to reduce the tooth mortality 
rate. In our cooperative effort with the medical schools, therefore, we point out 
the methods used by the Department in its program to control focal infection of 
dental origin, to prevent loss of teeth, to maintain teeth and gums in a healthy 
condition and in normal relationship not only with neighboring teeth but also 
with the opposing teeth. In one of the medical schools the professor of public 
health and preventive medicine has even seen fit to include a series of lectures 
by dentists in dental anatomy, physiology, and diseases of the mouth in order 
that students may better understand the importance of the oral cavity. 

You see, therefore, that oral diagnosis is an important ally to public health. 
I hope that the two, by methods at their disposal—research, health education, 
and service—will be able to influence (1) the wider consideration of the im- 
portance of the oral cavity and (2) the practice of preventive dentistry to 
reduce tooth mortality, focal infection, and other diseases of the mouth. 
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A PRACTICAL DENTAL PRESCRIPTION FORMULARY 
ALTON J. Novak, B.S. iv Puar., D.D.S., PHILADELPHIA, Pa. 


Have you ever had difficulty in trying to read the pen- 
manship of a doctor? After obtaining the medicine, one 
patient took the prescription and used it for years as a rail- 
way pass; twice as an invitation to a dance; once as a compli- 
mentary ticket to a show; and later as a recommendation 
from his employer. And in the evening, his daughter played 
it on the piano.—Mediecal Record. 


T IS important that a dentist, who like a physician has had training in materia 
medica to aid him in combating disease, should be able to write a correct 
prescription. New remedies are continually being discovered and marketed; 
thus a great problem for the professional man arises, if he is desirous of havy- 
ing his patients receive the benefit of certain drugs for certain oral conditions. 
To avoid the injudicious use of drugs, this paper deals with prescriptions 
for conditions that are ordinarily seen in everyday practice. The technical 
details of prescription writing have been omitted wherever possible. For those 
who have knowledge of doses of drugs they would like to use in compounding 
recipes of their own choice and are familiar with the incompatibilities of 
such, estimations of quantities will be useful. The amount of each ingredient 
which is to be included in a single dose must be determined by the dentist 
according to the conditions present, as well as the number of days the pre- 
scription is to be taken, the number of doses per day, and whether it is going 
to be given in teaspoonful doses, if liquid, or in capsule or tablet form, if a 
powder. 

The next procedure is to combine the above information. The total amount 
of each ingredient which must be ordered for the completed prescription is 
obtained by multiplying the single dose by the number of doses in the com- 
pleted prescription, and placing this quantity opposite each ingredient, thus, 

Camphorated tincture of Opium (paregoric) 
(dose 15m) x 32 = 480M or 51 
Elixir phenobarbital q.s. ad. jiv 


M. 
Sig: 1 teaspoonful twice a day. 


A teaspoonful is roughly one fluidrachm; four fluid ounces contain 32 
fluidrachms. The above preparation, therefore, contains 32 doses. The aver- 
age dose of paregoric being 15 minims, we multiply this by the total number 
of doses, namely 32, giving us 480 minims or one ounce. If the mixture is 
taken as written, that is one teaspoonful twice a day, it will last about 16 days. 


From the Department of Oral Diagnosis, School of Dentistry University of Pennsy|vania. 


156 


Dental Prescription Formulary 157 


The standard governing dosages for children is Young’s rule. It states 
that to obtain the fraction of the adult dose, the age of the child in years 
should be divided by the age plus twelve. For a six-year-old child, therefore, 
the dose will be one-third the adult dose, as shown by the formula. 


6+i2 is — 3 the average dose. 


ANALGESICS, HYPNOTICS, AND SEDATIVES 


Analgesics, hypnotics, and sedatives have their places in preoperative and 
postoperative medication. Premedication is especially indicated in cardiac pa- 
tients, and highly nervous individuals, because it enables these patients to 
undergo the operation without anxiety and nervousness. In general there is 
less likelihood of shock resulting, at the same time making for a calmer patient. 
For patients undergoing general anesthetics premedication will reduce the 
amount of anesthesia necessary to produce the desired effects. When prescrib- 
ing such medicaments to an ambulatory patient, it is well to have someone ac- 
company him to insure safe arrival and departure. 

The following barbiturate, which is of short action and sold under a va- 
riety of trade names, is an excellent sedative for preoperative medication. 

Sodium pentobarbital 0.10 Gm. (gr. iss) 


d. t. d. Cap. #6 
Sig.: One (1) capsule half (144) hour before operation. 


Highly nervous patients as those with hyperthyroid conditions may require 
three grains to have complete relaxation. Doses for children are from three- 
quarters to one grain. 

For postoperative use, when a certain degree of insensibility to pain is 
desirable, an analgesic is called for. There are many proprietaries with this same 
formula and to prevent self-medication and its sequelae, it is best that it be dis- 
pensed by prescription. 

2— R 
Codeine sulfate 0.03 Gm. (gr. ss) 
Acetophenetidin 0.17 Gm. (gr. iiss) 
Caffeine citrate 0.03 Gm. (gr. ss) 
Acetylsalicylie acid 0.23 Gm. (gr. iiiss) 
M. F. Cap. 


d. t. d. #10 
Sig.: One capsule every three or four hours with water. 


As written the preparation is excellent for the relief of pain from a severely 
abscessed tooth or postoperative pain following extensive trauma after surgical 
procedure. However, a dentist in order to prescribe narcotics must register with 
the Internal Revenue Department under the provision of the Harrison Anti- 
hareotic Act. He should also be familiar with the Federal Food, Drug and 
Cosmetic Act, or at least with the following portion of it: 
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No longer can a prescription be accepted for renewal, that 
contains dangerous drugs (a partial list below),* unless the 
dentist has specified the exact number of times which it may 
be refilled. A prescription containing any of the dangerous 
drugs may be refilled one, two, three, or four times if so 
marked by the prescriber.’’ 


In ease the prescribing dentist does not designate on the original prescrip- 
tion that it can be refilled, then the prescription is not refillable. 


A prescription coming within the Narcotic Exemption, e.g., one grain 
codeine or less to the ounce, two grains of opium or less to the ounce, 14 grain 
morphine or less by ounce, by weight and volume can be refilled and must be 
marked by the dentist—‘‘Do not refill,’’ ‘‘ Refill a specific number of times,”’ 
or would have to have the warning label placed on the back, ‘‘This may be 
habit forming.”’ 

Prescriptions containing any amount of cocaine or cannabis are not exempt. 
When straight narcotics are prescribed, as in cases of cancer and other incurable 
disease, dentists like physicians prescribe larger amounts of morphine than 
usual, but it is required that they specify the disease on the prescription. If 
this is not done the pharmacist is obliged not to dispense more than a 3 days’ 
supply of the drug. 

With codeine omitted from B No. 2, the synergistic action of the remaining 
three ingredients enables the preparation to be prescribed for pain following 
simple extractions. 

When it is absolutely necessary to afford sleep a hypnotic may be prescribed. 

3— B 
Paraldehyde 8.00 ec. (3 ii) 
Syrup 30.00 e.c. (3 i) 
Fld. ext. licorice 8.00 c.c. (3 ii) 
Distilled water 
q.s. ad. 120.00 e.c. (3 iv) 


M. F. Sol. 
Sig.: One to two teaspoonfuls at bedtime. 


The above mixture is rapid in action and less depressing to the circulation 
than other hypnotics as powerful. The great disadvantage, however, is its dis- 
agreeable odor, which has been masked somewhat with the use of flavoring 
agents. 

ANTISIALOGOGUES 


Antisialogogues are indicated when a patient is afflicted with an abnormal 
flow of saliva, prior to a dental operation. This is especially true when the 


*Acetanilid—preparations which provide for a dosage of more than 5 grains a day or more 
than 2% grains in 3 hours. ‘ 
Acetanilid and Bromides—if a dosage of more than 5 grains of acetanilid, and 15 srains of 

bromides a day or more than 2% grains of acetanilid and 7% grains of bromides in 3 hours. 
Aconite 
Aminopyrine 
Antipyrine—dosages of more than 15 grains a day. 
Barbiturates 
Bromides—doses of more than 30 grains of any one or a combination of the bromides in a day, 
or more than 15 gr. in 3 hours. 
Sulfanilamide 
Sulfapyridine 
Sulfathiazole 
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rubber dam cannot be used. In general anesthesia it is indicated to prevent 
pulmonary infection due to aspirated saliva. 


4— 
Atropine sulfate 0.0005 Gm. (gr. 1/120) 
d. t. d. tab. #2 
Sig.: One tablet in the morning and one in the evening 
before dental operation. 


The discontinuance of salivary flow is due to the paralysis of the chorda 
tympani and the sympathetic nerve endings in the salivary glands. Atropine is 
not indicated for prolonged use because of its general drying effect, and vaso- 
dilation of the eyes, which follows its use. 


SIALOGOGUE 


In eases of dry mouth (xerostomia) where it is desired to increase the 
amount of salivary flow, a sialogogue is indicated, if the glands are not primarily 
destroyed either by x-ray therapy, surgery, or infection. 

5— B 
Pilocarpine hydrochloride 0.005 Gm. (gr. 1/12) 


d. t. d. tab. #12 
Sig.: One tablet repeated as necessary. 


The action in the above case is due to the stimulation of all parasympa- 
thetic nerve endings and produces effects similar to simultaneous stimulation of 
all parasympathetic nerves. 


ANTISEPTIC SWAB 


Eruption of teeth rarely in a healthy child provokes severe symptoms. It 
is essential to cleanse the mouth and this is best done by using the following on 
a cotton swab. 


6— RB 
Sodium borate 0.60 Gm. (gr. x) 
Distilled water 30.00 ec. (5 i) 
M. F. Sol. 
Sig.: Cleanse mouth before and after feedings. 


If the child shows a nervous phenomena or irritability due to the so-called 
“teething’’ process. 
7— 
Sodium bromide 4.00 Gm. (3 i) 
Oil of anise 0.12 cc. (M ii) 
Syrup 30.00 c.c. i) 
Peppermint water 60.00 c.c. (§ ii) 


M. F. Sol. 
Sig.: One teaspoonful every four hours. 


For the treatment of a marginal gingivitis, pericementitis, and lacerations 
Where an antiseptic and astringent are required, Talbot’s solution modified as 
follows can be used. 
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Zine iodide 3.00 Gm. (gr. lv) 
Iodine 5.00 Gm, (gr. xxv) 
Glycerin 60.00 (3 ii) 
Distilled water 

q.s. ad. 100.00 e.c. (53 iii) 
M. F. Sol. 
Sig.: As directed. 


In eases of acute glossitis, where the tongue is swollen, tender, painful, ete., 
after the offending agent has been removed, prescribe an alkaline cleansing agent 
(RB No. 14). For a painful tongue the following applied locally by the patient 
will be of immeasurable help. 


Cocaine hydrochloride 0.25 Gm. (gr. iv) 
Sodium borate 2.00 Gm. (3 ss) 
Glycerin 5.00 c.c. (M Ixxv) 
Bitter almond water 5.00 c.c. Ixxv) 
M. F. Sol. 
Sig.: Apply locally to painful tongue. 


In chronic glossitis, caused by constant use of spicy foods, aleohol, excess 
smoking, ete., where the tongue is hypersensitive and red, a soothing mixture 
as follows is useful after the irritating factor has been removed. 


Borie acid 4.80 Gm. (gr. lxxii) 
Glycerin 30.00 (3 i) 
Distilled water 
q.s. ad. 240.00 e.c. (3 viii) 
M. 
Sig.: Apply liberally to affected areas, with cotton swab. 


For the local treatment of herpes simplex, especially the facial type, where 
the outer border of the lip is involved. 
1l— RB 
Spirits of camphor 15.00 e.c. (3 ss) 
Sig.: Apply three or four times a day to affected part. 


Camphorated phenol N.F. (campho-phenique) can be used where an anal- 
gesic and antiseptic are required locally, e.g., nonspecific ulceration and gingi- 


vitis, as well as for herpes simplex. 


12— 8B 
Phenol 9 Gm. (3 iiss) 
Camphor 18 Gm. (3 ivss) 
Liq. petrolatum q.s. 30 ec. (§ i) 
Sig.: As directed. 


The herpes facialis type, where the fissures at the angles of the mouth are 
affected, is best vrotected by a thin film of 
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Tincture of Benzoin compound 15.00 c.c. (§ ss) 
Sig.: Paint on fissures and allow to dry while mouth is 
wide open. 


MOUTHWASH 


The question of a mouthwash is often brought up by patients. This offers 
the dentist an opportunity to prescribe medication as part of the mouth toilet 
for the refreshing taste and sense of cleanliness imparted, as well as an aid in 
the treatment of a specific pathologie condition. An alkaline mouthwash is often 
desired in maintaining oral cleanliness and serves its purpose prior to the use of 
the electrocautery, and other surgical procedures, in the mouth. The following 
is representative of such: 

R 
Liquor aromaticus alkalinus N.F. 
mitte 480.00 (3xvi) 
Sig.: With equal parts of water as a mouth rinse. 


As a mildly antiseptic alkaline solution, used as a mouthwash, gargle, and 
nasal spray, it is advisable to give Dobell’s solution a trial when other washes 


have failed. 


RB 
Liquor sodii boratis compositus N.F. 
(Dobell’s solution) 
mitte 480.00 c.c. (35 xvi) 
Sig.: Use half or full strength as directed. 


For an antiseptic mouthwash and for the temporary relief from halitosis: 


16— 
Liquor antisepticus N.F. 
mitte 480.00 c.c. (3 xvi) 
Sig.: Use plain or dilute with water as desired. 


In ulcerated conditions of the mouth, where an astringent mouthwash is 


desired, prescribe the following : 


17— 
Zine phenolsulfonate 2.50 Gm. (gr. xxxviiss) 
Glycerin 8.00 ec. (3 ii) 
Liquor amaranth 1.00 e.c. (M xv) 
Cinnamon water 
q-s. ad. 60.00 ec. (§ ii) 
M. F. Sol. 
Sig.: Use as a mouthwash. To be diluted with an equal 
amount of water. 


When a warm saline solution is desired to be held in contact with the oral 
mucosa, as to point an abscess, or as a means of keeping the oral cavity clean 


from debris especially in pericoronal conditions. 
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Sodium bicarbonate 2.00 Gm. (3 ss) 
Sodium chloride 2.00 Gm. (3 ss) 
Sodium borate 2.00 Gm. (3 ss) 
Hydrogen peroxide 8.00 e.c. (f1.3 ii) 
Water 240.00 c.c. (f1.3 viii) 
M. F. Sol. 

Sig.: Add equal parts hot water—use as a mouthwash 

three or four times a day. 


Rosenthal et al.' has shown that solutions of anhydrous sodium carbonate 
are of value in the treatment of Vincent’s infection. For home use between 
visits a mouthwash, as a 2 per cent solution, is desirable. (For office treatment 
it is applied topically as a 10 per cent solution.) 


19— 
Anhydrous sodium carbonate 4.80 Gm. (gr. lxxii) 
Soluble saccharine 0.03 Gm. (gr. ss) 
Liquor amaranth 1.00 cc. (TM xv) 


Cinnamon water 
q.s. ad. 240.00 e.c. (3 viii) 


M. F. Sol. 
Sig.: Mouthwash—every four hours. 


SULFONAMIDES 


Sulfonamides have been used with remarkable success in cases of Ludwig’s 
angina, osteomyelitis, cellulitis, and with patients presenting infectious arthritis 
and bacterial endocarditis prior to any dental operations. Because of the severe 
toxic reactions that can result from their use, it is advisable to cooperate with the 
supervision of the physician who ean check the patient’s blood level, blood counts, 
and urinalysis during the administration of the drug. 

It is advisable to have access to a reliable formulary, as well as to be familiar 
with the Pharmacopeia of the United States, The National Formulary, Accepted 
Dental Remedies, and the New and Nonofficial Remedies. 

In the average busy practitioner’s day there is a doubt that he would find 
time to use these books intelligently as they ought to be used. It is far better 
to use a formulary than to get into the habit of not writing prescriptions at all. 

The mere handing over of a correctly written prescription to the average 
patient has a decided psychologic healing effect. Prescription writing is by far 
the more intelligent way of handling the problem, rather than merely sampling, 
or informing the patient by way of mouth to go to a drug store for a particular 
drug. 

Those who deal with the sick are conscious of the influence of suggestion; 
a belief in the dentist and his prescription is a powerful influence for relief 
and cure. A prescription at the same time tends to discourage self-medication, 
thereby preventing the patient for his own safety from becoming acquainted 
with the name of remedial agents. A prescription also makes it possible to 
adapt medication with accurately controlled doses for the individual patient. 
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EXTENSIVE PLASTIC REPAIR FOR RESTORATION OF THE 
LOWER LIP 


Report OF PROCEDURE IN A CASE IN WHICH THE LOWER Lie Was ENTIRELY 
REMOVED FOR THE ERADICATION OF AN EPITHELIOMA 


MatTTHew N. D.D.S., M.D., MILWAUKEE, WIs. 


ECONSTRUCTION of the lower lip resulting from total loss of tissue 
necessitates a very careful preoperative plan in order to provide: 


— 


A body of supporting tissue, preferably muscle. 

A lining of mucous membrane. 

A good full thickness of skin as a cover. 

A well-shaped vermilion border. 

A deep gingivolabial suleus. 

A well-formed contour. 

A minimum amount of sear and maintenance of flexibility. 

Complete loss of the lower lip may best be reconstructed by advancement 
of full thickness flaps from the lower cheek, chin, and upper neck. Such tissue 
when properly shaped in a number of flaps that are preoperatively planned and 
measured should offer the surgeon the assurance of a new lip that possesses an 
excellent contour and good function. 

The full thickness cheek, chin, and neck flap operation may have to be 
done in a two (sometimes a three) step operation; furthermore, a number of 
minor secondary operations may be necessary to adjust and correct adhesions or 
irregular vermilion border, smoothen unevenness of the skin, or deepen the 
gingivolabial suleus. 

While attempts have been made to standardize the technique for the recon- 
struction of a lip by a large number of plastic surgeons, it still remains an 
individual problem as two eases are seldom alike. After all each patient requires 
special planning and study if a cosmetic and functional result that is pleasing 
to the patient as well as the surgeon is to be attained. 


~1 


CASE REPORT 


A man, 40 years of age, had to have his lower lip removed to eradicate an 
epithelioma. (Fig. 5.) One year later I did a plastic repair for the reconstruc- 
tion of the lower lip. This was done by utilizing the soft structures in the lower 
cheek, chin, and neck. A triangle incision was made on each side of the corner 
of the mouth extending upward (Fig. 1, A to B), then downward (B to C), then 
laterally (A to C). These incisions were made up to the mucous membrane 
within the mouth, then an incision was made from C to D cutting through all 
of the soft structures. The tissue within the triangle was entirely cut away leav- 
ing the mucous membrane intact. 


Professor of Oral and Plastic Surgery, Marquette University. 


Reprinted from the April, 1941, issue of the Wisconsin Medical Journal, Copyrighted 1941, 
State Medical Society of Wisconsin, 
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On each side of the upper and lower part of the chin, four more triangles 
were completely removed (EZ, F, G) and (H, J, J). An incision was then made 
through all of the soft structures extending from EF to beneath the lower border 
of the mandible to K. The edge of the remaining border of the healed portion 


Fig. 1—The carefully planned and measured incisions to obtain full thickness flaps. 
Fig. 2.—Flaps brought together in the midline and sutured to re-form the lip. Fig. 3.—In- 
verted V incision through entire thickness of soft tissue; sides are forced up to give length to 
the lower lip. Fig. 4.—The tissue transposed into its new position; also transplant of mucous 
membrane in midline of vermilion border. 


of the excised lip was freshened by removing a strip of tissue about 2 mm. wide. 
The lateral flaps (1 and 2) were then obtained by freeing the attachment m 
the alveolar cul-de-sac and dissecting the tissue free from the bone; they were 
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drawn together so that they could be united in the midline. With this pro- 
cedure all of the triangle spaces were closed and the wound sutured as is illus- 
trated in Fig. 2. The mucous membrane from the upper triangle was utilized 


ig. 5.—The patient one year after removal of the lower lip for the eradication of an 


Fi 
epithelioma ; healing was complete and there was no recurrence of the cancer. Fig. 6.—Down- 
Ward contraction of the lower lip six months after the first step operation. Fig. 7.—The patient 
Six weeks after the restoration of the lower lip. There are some scars following the last opera- 
tion in the chin and vermilion border. At a later time these will be smoothed out by a slight 
Plastic repair. Fig. 8.—Profile showing the full thickness of the newly formed lip. 


to do a plastic repair to form the vermilion border on each side. No attention 
Was paid to forming the mucous membrane in the center which was covered with 
skin. 
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The patient made an uneventful recovery. He was instructed to massage 
the operated area frequently and then to report back in about six months for 
the next step. When I saw him I was agreeably surprised at the softness and 
flexibility of the soft tissues which had been brought about by his constant 
massaging; however, there was a downward contraction in the center of the 
lower lip. (Fig. 6.) 

I then operated on him for the second step. This time I made an inverted 
V incision as is illustrated in Fig. 3, pushed the soft structures on each side 
upward and closed the wound as is illustrated in Fig. 4. At this time I excised 
sufficient skin in the midline of the lip for a mucous membrane transplant in this 
area, to give him a well formed vermilion border. 

The patient was instructed that it might be necessary for him to undergo 
further slight plastic repair in order to smooth out the lip. 

Under this form of surgical procedure his lip has sufficient muscle lined by 
mucous membrane, a full thickness of skin as a cover, a well-shaped vermilion 
border, a deep gingivolabial sulcus, and very little scar tissue. Best of all, 
he has a lip that is flexible and functions. (Figs. 7 and 8.) 
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Case Reports 


CASE NO. 60 
MIXED TUMOR OF THE LIP 
R. P. Grnerass, M.D., D.D.S., MILWAUKEE, WIs. 


N JUNE, 1941, a 65-year-old man was seen with a tumor mass involving the 
right half of the upper lip. The mass had been present since January, 1941, 
and was slowly progressing in size. The size of the mass interfered with masti- 
cation and the freedom of the lip. There was no pain. 
Examination.—Examination revealed a walnut-sized mass presenting on the 
mucous surface of the lip. The mucous membrane was thin and tense and con- 
tained many dilated vessels (Fig. 1). It was somewhat gelatinous on palpation 
and was quite definitely circumscribed. 


Fig. 1.—Mixed tumor of lip. 


Operation.—Under local anesthesia an incision was made over the mass. 
It was possible by the use of a very thin submucous elevator to enucleate the 
greater part of it. Considerable resistance was found in the deeper parts of 
the tumor with a consequent rupture of it. A small amount of pale yellow 
fluid escaped together with some clots of very dark blood. The bulk of the 
tumor was made up of gray friable tissue which was removed piecemeal. There 
was a definite limiting membrane around the superficial parts of the tumor, but 
not in the deeper parts. The redundant mucous membrane was trimmed and 
the flaps sutured with silk. 
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Pathologic Findings (Dr. K. H. Thoma, Laboratory of Oral Pathology, 
Harvard School of Dental Medicine).—Three slides were submitted for micro- 
scopic study. The tissue seems to consist of both epithelial and mesodermal 
parts. The epithelium forms an exuberant growth of cords of tumor cells which 


exhibit columnar arrangement and often form ductlike structures. These cells 
surround mucoid connective tissue of hyaline character which contain widely 
seattered fibroblasts and capillaries. The appearance is consistent with that 
described as mixed tumor of the salivary gland type (Fig. 2). 


208 E. WISCONSIN AVENUE 


Fig. 2. 


CASE NO. 61 
MIXED TUMOR OF THE PALATE 


F.Loyp E. Srrairn, D.D.S., Derrorr, Micu. 


IXED tumors in the mouth are rather uncommon. Most of those reported 
M showing glandular structures of the salivary type have been classified, in 
the past, as ‘‘mixed tumors of parotid type.’’ Cases have been reported simply 
as ‘‘parotid tumor’’ even though the tumor had no connection with the parotid 
gland itself. Recently, the classification has become more exact and reference 
is now generally made to such tumors by the term ‘‘mixed tumor of salivary 


type.”’ 

The following case report is of interest first because of a biopsy diagnosis 
made previous to the operation, which was basal-cell carcinoma; second, because 
of the inability to reconcile such a microscopic diagnosis with the years of dura- 
tion of the growth; and third, because of the lack of judgment used by a dentist 
in constructing a denture covering the tumor mass. 


CASE HISTORY 


On Feb. 7, 1940, a white male, married, 40 years of age, was referred by 
his physician for the removal of a tumor of the palate. The referring physician 
stated that he had taken a biopsy specimen from the tumor a week before, the 
pathologist reporting that it was a basal-cell carcinoma. 

The patient stated that he remembered that the growth in his palate had 
started about 15 years before as a small raised lesion on the right side of the 
midline of the palate just in front of the junction of the hard and soft palates. 
It had always been smooth, normal in color but had grown considerably in the 
past year. The growth had never bled or pained. Ten years before, an ad- 
vertising dentist had made a denture covering the growth and told the patient 
that the tumor was ‘‘just a growth.’’ At that time, the patient stated the 
growth measured about half an inch in diameter. Because of the recent in- 
crease in size, he had consulted his physician. 

Examination.—Examination of the mouth revealed a round pedunculated, 
movable, soft tissue growth just anterior to the soft palate, with its center 
slightly to the right of the midline (Fig. 1). The tumor measured approxi- 
mately 2 by 2.5 em. and projected downward 1.5 em. below the surrounding 
mucosa. It was covered with normal appearing mucous membrane except over 
its lower surface where there was a grayish-pink smooth ulceration (the site 
of the previous biopsy). There were no palpable cervical or submaxillary 
lymph glands. 

Roentgen Examination—xX-ray examination revealed a slight depression 
of the palate bone above the tumor but no evidence of an infiltrative process. 

169 


170 Floyd E. Straith 


Operation.—Under conduction and infiltration anesthesia (novocain 2 per 
cent) the palatal mucosa was incised encircling the tumor about 0.5 em. from 
its base. The tumor was elevated from the bone at the anterior portion and 
found to extend upward into it. This lesion was seen to lie in a recess of the 
palatal bone which apparently was caused by pressure atrophy. The dissee. 
tion was carried posteriorly to the aponeurosis of the soft palate. The tumor 
surface was found to be surrounded by a capsule. Healing was uneventful. 


Fig. 3. 


Pathologic Findings—The pathologist’s report was as follows: The speci- 
men consists of an elliptical piece of skin measuring 3 by 2 by 1.8 em. This 3s 
largely occupied by an elevated rounded mass showing a little superficial ulcera- 


tion (Fig. 2). 


| 
Fig. 1. Fig. 2. 
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Microscopic examination shows a well-encapsulated tumor covered by 
stratified squamous epithelium. On the surface of the mucosa an ulceration 
has occurred with its base composed of granulation tissue. The main part of 
the tumor consists of cords of dark-staining epithelial cells of basal-cell type 
which are growing in a fibrous stroma and seem to take part in the neoplastic 
processes (Fig. 3). In other parts of the section the epithelial cells produce 


Fig. 4. 


acini and cystic formations which contain desquamated epithelial cells (Fig. 4). 
Nowhere in the section can a mitotic figure be identified. Diagnosis: mixed 
tumor of the salivary gland type. 


1713 DAviy WHITNEY BUILDING 


er 
m 
d 
1€ 
r 
ay 


Editorial 


Visualization 


The ability to visualize is of great importance to all those who listen to a 
lecturer or read a scientific article, if they want to make the best use of newly 
acquired knowledge. Visualization and imagery are processes which aid us to 
comprehend a procedure or to recognize a disease. An image is retained better 
than a description and is flashed before the mental eye when the time comes 
for its application. Because of the importance of visualization, the medical 
teacher and lecturer of a few decades ago used drawings and dried or pickled 
museum specimens as an aid to the spoken word. 

Great collections of specimens have been built up in such places as the 
Royal College of Surgeons in London, in the continental universities of Europe, 
and in the medical and dental schools of the United States. The American Medi- 
eal and Dental Associations have improved on the museum exhibitions; they 
have elaborated on, and added to the interest of, the exhibits by showing series 
of specimens and by using various new emphatic methods of presenting records 
of disease. The x-ray picture, the photomicrograph, and the moving picture 
were added to the clinical specimen, in order to show a more complete story of 
disease in all its aspects. Thus can diagnosis and prognosis be presented in a 
practical, realistic way. 

Not only the hearers of lectures, however, but also the readers of the pro- 
fessional journals are assisted by the use of visual presentations. Few of us are 
equipped with perfect imagery, and we must admit that there is some truth in 
the Chinese proverb, ‘‘ A picture is worth ten thousand words.’’ Convinced that 
pictorial presentation is of great value, your editors are trying to get the best 
there is in x-rays, drawings, and photography. The publisher is spending a 
great deal of money to get excellent cuts and good paper to print them on; 
we hope that the clinician and investigator will do their share in constantly 
improving their material, because no matter how much we should like to, we 
cannot improve the original; we cannot produce a better print than what we 
receive. 

Since color photography has made such strides and is ever being improved, 
we have experimented with color illustrations and hope to continue to use 
kodachromes from time to time, although it is an extremely expensive process. 
However, it is the only method by which alterations in the color of the tissue 
ean be recorded and demonstrated. Color is a great help in teaching diagnosis 
of oral diseases, especially of those producing pigmentations, rashes, mucous 
patches, erythematous swellings, and a variety of tumors. 

Thus we are trying to serve the subscribers by constantly improving their 
publication. We are trying to make the articles as useful as possible, because 
a professional Journal should give new ideas to the reader which he can apply 
to his daily tasks; it should help him with his difficult eases and increase his 
scope of activity and usefulness to the public. 
K. H. T. 
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Acute Infectious Gingiva-Stomatitis: By T. F. McNair Scott and Alex J. 
Steigman, with technical assistance of John H. Convey, J. A. M. A. 11T: 
999, 1941. 


Many inflammations of the mouth are due to known conditions; however 
there are some clinical groups of which there has been considerable doubt. 
Due to this doubt many names have been used to describe the conditions, such 
as catarrhal, aphthous, membranous, and ulcerative. 

This article is the result of the study of many cases of stomatitis in an 
effort to find their cause. By doing this they could also give a definite name 
to the condition and also investigate the spread of the disease. 

They were able to isolate the virus of herpes simplex from the mouths of 
patients and the development of herpes neutralizing antibodies in the patients’ 
blood during convalescence. The clinical picture was indicative of primary 
herpetic stomatitis in either a primary or a recurrent type, the latter not 
being a systemic infection. The infection was spread readily through a sus- 
ceptible population, evidence suggesting the source of foci being the mother. 
The names eatarrhal, aphthous, membranous, and ulcerative, seem to apply to 
different degrees of cases studied; therefore they ean all be discarded and the 
stomatitis classified etiologically. 

The three descriptive charts (1) twenty-seven cases of herpetic stomatitis ; 
(2) baeteriologie data in primary herpetic stomatitis; (3) three family epi- 
demies, contained in this article, show in detail the results of the studies upon 


the patients examined. 
J. Z. Mackenson. 


Osteomyelitis of the Maxilla Following Sinusitis. Report of a Case: By P. 
N. Pastore and H. I. Lillie, Proc. Staff Meetings, Mayo Clic 16: 761, 1941. 


The authors feel that the scarcity of specific reference to osteomyelitis of 
the maxilla in early medical literature may be attributed to the fact that trau- 
matic injuries and infections in the vicinity of the maxilla seldom result fatally. 
The abundant blood supply about the face and the low incidence of osteomyelitis 
of the maxilla in comparison to the higher incidence of osteomyelitis of the 
mandible and of the long bones are also of some importance in an explanation 
of the lack of early references to the condition. 

Case Reported.—A man 39 years old was admitted to the Clinie on Sept. 
2, 1940, on the advice of his physician, because of fever, painful swelling of the 
right malar and periorbital structures and acute loss of weight and anorexia 
of one week’s duration. The patient had had chronic infection of the right 
maxillary and ethmoid sinuses for many years. Twelve days previous to his 
admission to the Clinic, a Caldwell-Lue operation had been performed on the 
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right maxillary sinus, with the patient under the influence of local anesthesia, 
A thickened membrane and foul-smelling discharge had been encountered in the 
antrum. Convalescence had been uneventful for four days postoperatively. On 
the fifth day pain in the region of the infraorbita and region of the medial can- 
thus on the right side had developed. Fever did not develop until the tenth post- 
operative day. At this time an orbital abscess had been suspected, but surgical 
exploration and insertion of rubber drains beneath the right periorbita were 
manifest soon thereafter and were associated with intensification of the pain 
in the orbital and malar regions. It was disclosed that diminished hearing on 
the right had been present since an attack of otitis media in childhood. Sub- 
mucous resection of the nasal septum had been performed elsewhere six months 
previous to the patient’s admission here, with an uneventful recovery. He had 
suffered from insomnia for many years. 

Immediate examination of the patient on his admission to the Clinic re- 
vealed tenderness to pressure, induration, redness and edema of the entire 
malar region and medial-inferior periorbital structures on the right. As a re- 
sult of the swelling exophthalmos had developed on the same side. A piece of 
flat rubber that had been inserted for purposes of drainage extended approxi- 
mately 5 em. posteriorly and under the orbit. The nasal membranes were 
edematous, with resultant obstruction of the right nasal passage. A small 
amount of pus was removed from the right antrum through the site of the 
operation. The antrum could be entered by way of the nose through a small 
opening situated high and posteriorly under the attachment of the lower tur- 
binate. 

Results of laboratory studies—Results of laboratory studies made soon 
after the patient’s admission showed that erythrocytes numbered 4,720,000, 
leucocytes numbered 13,000, neutrophiles 80 per cent, lymphocytes 11 per cent, 
and monocytes 9 per cent. Urinalysis disclosed a specific gravity of 1.030, and 
the reaction of the urine was acid. Results of serologic tests for syphilis were 
negative. Specimens of the blood cultured in brain-broth and blood-agar showed 
no growth in forty-eight hours. A specimen of the serous discharge from the 
infraorbital drainage site cultured on brain-broth and in blood-agar plates 
showed no growth of organisms in from twenty-four to forty-eight hours. A 
roentgenogram of the thorax disclosed no abnormality. Roentgenogram of the 
facial bones showed diffuse opacity and early osteomyelitis of the right maxilla, 
including the orbital portion. 

Therapy and course——Immediately on the patient’s admission to the hos- 
pital chemotherapy was instituted, and warm, moist gauze packs were applied 
to the involved regions of the face. Medication to control the facial pain was 
used when necessary. Sulfapyridine was administered by mouth and intra- 
venously for the first three days after the patient’s admission. Concentration 
of the drug in the blood averaged 12.5 mg. per 100 ¢.c. during this period. 
During the ensuing ten days the concentration of the drug in the blood was 
gradually diminished, so that on the last day it was 5 mg. per 100 ¢.c. Admin- 
istration of the drug was discontinued when mild anemia (erythrocytes num- 
bering 2,770,000) developed, but 500 ¢.c. of citrated blood was transfused, and 
the number of erythrocytes rapidly returned to more than 4,100,000. Daily 
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fever, in which the temperature averaged 2° F. more than normal, varying de- 
grees of discomfort, and slowly progressive suborbital malar swelling continued 
for two weeks. At this time, or fourteen days after admission of the patient 
to the hospital, with the patient under the influence of anesthesia produced by 
pentothal sodium, an incision was made along the superior alveolobuccal fold, 
extending from the canine eminence to the second upper molar tooth on the 
right. By means of finger dissection many fibrous septums containing coagu- 
lated pus were broken, exposing the anterolateral maxillary surface and disclos- 
ing a sandy, rough surface but no loose sequestra. After this procedure the 
malar pain subsided markedly, and the patient’s appetite improved. Three 
weeks after his admission to the hospital an abscess of the right lacrimal sac 
was incised for purposes of drainage. Five weeks after his admission a sub- 
cutaneous abscess in the soft tissues, pointing just anterior to the midanterior 
border of the right parotid gland, was incised and drainage instituted. Asso- 
ciated with the formation of the abscess were marked limitation of movement 
of the mandible and edema of the right side of the hard palate. This condition 
improved gradually after the abscess had been incised. 

The patient was discharged from the hospital six weeks after his admission, 
and was observed as an ambulatory patient for five weeks. Approximately three 
months after the onset of his illness, sequestration was thought to be complete. 
This was verified by a roentgenogram of the sinuses. Sequestrectomy was per- 
formed with the patient under the influence of gas-ether anesthesia produced 
intratracheally. His condition improved rapidly thereafter. Daily cleansing 
of the draining sites was carried out during the entire period of illness. Re- 
peated postoperative examinations and observations for a period of a year have 
disclosed continued improvement, with no suggestion of recurrence of the dis- 
ease process. On one occasion three months after operation a collection of puru- 
lent discharge in the cavity of the sequestrum was released through the closed 
alveolo-antral fistula. There had been no recurrence of this condition at the time 
of this report. 

The early establishment of adequate drainage, minimal traumatic interfer- 
ence with the involved bone, and a policy of watchful waiting for two or three 
or more months for sequestration, combined with chemotherapy, give best 
results in the treatment of osteomyelitis of the mandible. 

T. J. Cook. 


Professional Dentistry in American Society. An historical and social approach 
to dental progress: By Alfred J. Asgis, Ph.D., D.D.S., Assistant Professor 
of Oral Surgery and Lecturer on Orientation at the New York University 
College of Dentistry, New York Clinical Press, 1123 Broadway, 1941, 176 
pages, Price, $3.50. 


The purpose of the present volume as set forth by the author ‘‘is to present 
dentistry as a unified whole by correlating data from dental history, dental 
science and dental socio-economics, . . . to bring into focus, and to stress the need 
for taking into account the social and economic factors as ingredients of progress 
in dentistry.”’ This the author undertakes to do in the belief ‘‘that the over- 
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emphasis on the dental traditions of the past overshadows the far more con- 
structive possibilities for public service of the dental profession in the future.” 

The book is divided into four sections, each subdivided into several chapters, 
The first deals with the ‘‘Background of Professional Dentistry’’ in which are 
discussed ancient and modern dentistry, their historical and social perspective, 
the growth of professional societies, dental legislation, ete. Section 2 discusses 
the ‘‘ Background of Dental Education,’’ especially in America, under such sug- 
gestive subtitles as the administrative, curricular, and instructional periods in 
the history of dental education. This section opens with a chapter on ‘‘a century 
of institutional dental education in America’’ and closes with a study of ‘‘com- 
parative dental education.’’ Section 3 is given over to a consideration of ‘‘Cur- 
rent Trends in Dentistry,’’ its ‘‘widening scope as an oral health service,’’ as 
an art and science; its place in public health work, plus ‘‘methods and problems 
in public health dentistry.’’ Section 4 is entitled ‘‘Looking Ahead in Den- 
tistry.’’ The five chapters which follow deal with such topies as social medicine; 
social dentistry; health security; dental care for the masses; dentistry’s part in 
national defense, ‘‘from dental school to dental practice; opportunities for 
careers in dentistry’’ and the like. 

Dr. Asgis’ conclusions may be summed up in the statement that ‘‘A pro- 
fession can advance only to the extent that the individual members advanee, 
maintaining high ethical, scientific and social standards in service to the people.”’ 

Professional Dentistry in American Society is a book of unusual interest— 
one that should be read by every member of the dental profession interested in 
the social, educational, and scientific progress of dentistry. It is also a book 
that should be of interest to the publie which needs to be enlightened concerning 
the health value of dental service. An excellent feature and one that adds im- 
measurably to its value, is the comprehensive bibliography appended to each 
chapter. It fills a need in the literature of dentistry, met by no other publica- 
tion. It is scholarly, informative, and inspiring. 

Arthur H. Merritt. 


CAPTAIN ALBERT KNOX (DENTAL CorPS), UNITED STATES NAvy 


Graduated from University of Pennsylvania, 1916. Commissioned Lieutenant (junior 
grade) in Navy Dental Corps, August, 1917, and assigned to duty on the U.S.S. WYOMING 
as dental surgeon. Thirteen months in War Zone with 6th Battle Squadron of the United 
States Navy, with the British Grand Fleet. Assignments in hospitals, ships and cruisers, 


foreign duty served in St. Thomas, Virgin Islands, and Port au Prince, Haiti. 1937 assigned 


to the Yangtze Patrol for duty in Hankow, China. 1938 transferred to Canacao Naval Hospital 
in Cavite, P. I. Since February, 1940, in charge of Dental Division of the Bureau of Medicine 
and Surgery of the Navy Department. Awards: Victory Medal and Chinese Expeditionary 


Medal. 


j = 
3 
4 
40 
ait 


APRIL, 1942 


Oral Surgery 


including 


Oral Medicine, Pathology, Diagnosis, and Anesthesia 


EDITOR-IN-CHIEF 
KURT H. THOMA 


ASSOCIATE EDITORS 


Alfred J. Asgis ; Le Roy M. Ennis 
Hermann Becks George J. Fink 
Thomas J. Cook Lieut. Col. Roy A. Stout 


CONSULTING EDITORS 


Robert H. Ivy John W. Kemper 
Varaztad H. Kazanjian Le Roy A. Schall 


ABSTRACT DEPARTMENT 
Thomas J. Cook 


Office of the Editor: 53 Bay State Road, Boston 
Published by The C. V. Mosby Company, St. Louis 


War Number 


The Care of Military and Civilian Injuries 


THE TREATMENT OF BURNS 


Maurice J. Hickey, D.M.D., M.D., New York, N. Y. 


‘Seem is probably no more controversial subject in all medicine than the 
treatment of burns. The literature abounds with publications dealing with 
this subject, and this alone is proof that the best treatment has not yet been 


found. 
Classification of burns by etiology.— 
Thermal 
Fire 
Boiling liquids 
Electrical 
Electric current 
X-ray 
Radium 
Chemical 

Chemical burns are commonly encountered in war time. The most com- 
mon burn of this type is that caused by mustard gas. The British are faced 
with the problem of treating thermite and phosphorous burns. Because of the 
high degree of heat generated, thermite burns are particularly likely to be 
severe. 

Classification by degree of severity.— 

First degree. These burns are merely an erythema of the skin. 

Second degree. These burns are a little more severe and result in the for- 
mation of blisters filled with a clear fluid that does not coagulate. The cover- 
ing of these blisters is the superficial layers of the epidermis. The germinal 
layer is still intact. 

Third degree. These burns are the most severe and involve the full thick- 
ness of the skin. Some authors extend the classification by calling third degree 
burns those burns that involve only part of the full thickness of the skin and 
island of epithelium as represented by sebaceous glands, sweat glands, and hair 
follicles. 

Fourth degree burns are those in which the full thickness of the skin down 
to the subeutaneous tissue is involved. 

Fifth degree burns are those in which the full thickness of the subcutane- 
ous tissue is involved. 
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Sixth degree burns are those in which the underlying muscle, tendon, and 
other deep structures are burned. 

For all practical purposes, the classification in which the three degrees of 
severity are recognized is satisfactory. Any further subdivision is of academic 
interest only. 

Healing of burns.—In first degree burns there is no real damage done and 
there is no healing to take place other than a superficial desquamation of 
epithelium. 

Second degree burns heal by régeneration of new epithelium from the in- 
tact germinal layer. 

Third degree burns heal by filling the defect with granulation tissue and 
converting this into sear tissue. In these burns the epithelium covering the 
sear must grow in from the edges, which is a long, slow process. In these 
healed burns the sear tissue is attached directly to the subcutaneous tissue 
without an intervening layer of derma, with the result that the scar is stiff, 
hypertrophic, and breaks down easily. The formation of epithelioma in old 
burn sears is not uncommon. 

There are four cardinal principles in the treatment of burns. No burn of 
any degree of severity can be considered as adequately treated unless these four 
principles are fulfilled. They are: 

1. Adequate care of the patient. This includes relief of pain and treat- 
ment of shock. 

2. Care of injured tissue. This includes prevention of infection and ade- 
quate care to prevent any further injury to the already damaged tissues. 

3. Prevention of infection. 

4. Early cosmetic or functional repair. 

There is probably nothing in all surgery that requires more care, patience, 
and skill than the treatment of a severe burn. 

Shock and toxemia.—It is probably true that the shock seen in a severe 
burn is the same as surgical shock, that is a low blood volume. In other words, 
the vascular tree is too large for the amount of available blood to fill it. 

There has been considerable discussion as to the possibility that the severe 
reaction seen in badly burned patients is due to a toxemia. Robertson and 
Boyd attempted to prove this experimentally by burning the skin of rabbits 
and then grafting this burned skin onto healthy rabbits. It was found that 
the grafted rabbits showed no reaction if the skin was grafted within eight 
hours of the burn. If the grafting took place after eight hours, the rabbits 
showed signs of toxemia. Their conclusion was that the coagulated protein 
in the burned tissue was converted to secondary proteoses and absorbed. There 
is probably some absorption from the burned area, and it may contribute to the 
patient’s reaction. On the other hand, the entire reaction may be due to a 
form of shock. 

Clinical reaction to burns.—The patient may be quiet, apathetic, and not 
complain of pain. On the other hand, he may be restless, excited, and complain 
of severe pain. There does not seem to be any connection between the nervous 
manifestations and the severity of the burn. An elevated temperature is almost 
always present in a severe burn, and the temperature usually remains elevated 
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until the burned area is healed. All the signs of shock may be present, such as 
falling blood pressure; weak, rapid, thready pulse; cyanosis; rapid respiration; 
and the patient covered with cold, clammy perspiration. 

For the sake of clarity, I shall divide the treatment of burns into two gen- 
eral classes: treatment of the patient and treatment of the burn. In actual 
practice it is often necessary to combine both at the same time. In general 
treating the burned area is part of treating the individual. 

Treatment of shock.—In general the treatment of shock involves the intro- 
duction of fluid into the patient. Fluid by infusion is the accepted method. 
In severe cases continuous infusion may be necessary. Transfusions of plasma 
or whole blood are invaluable and often life-saving. The patient should be kept 
warm, by eradle and lights if necessary. Pain must be relieved, and there is 
probably no better drug for this purpose than large doses of morphine. Local 
treatment of the burn will aid in relieving the severe pain. 


LOCAL TREATMENT OF BURNS 


First degree burns.—In first degree burns, local treatment consists of re- 
lieving pain. This can be accomplished by any of the anesthetic ointments, 
such as butesin picrate or unguentine. Dressings are ordinarily unnecessary 
in first degree burns unless the burn is so located that the rubbing of clothing 
gives unnecessary pain. 

Second degree burns.—Here the problem is a little more complex. In ad- 
dition to relieving pain and promoting healing, infection must be prevented. 
If the blisters have already ruptured, clothing and dirt may be matted and 
stuck to the raw surface. This debris must be removed and the area thor- 
oughly cleaned. In extensive second degree burns it may be necessary to clean 
them up under an anesthetic. 

The small unopened blisters can usually be left alone, and the fluid will 
be absorbed as healing goes on under the elevated epidermis. Large blisters 
had probably better be aspirated. This should be done with sterile precautions. 
The area should be gently painted with iodine and then alcohol, and the aspi- 
rating needle inserted from the side. The top of the blister should not be 
removed unless it is torn. This thin layer of skin gives some protection to the 
underlying, newly forming epithelium. All second degree burns should be 
covered with a dressing to give protection to raw surfaces and unbroken 
blisters, and to prevent infection. A soft dressing under gentle pressure is 
ideal. The type of dressing used here consists of a layer of xeroform gauze 
directly over the burn and soft compresses over the xeroform. Xeroform gauze 
is a fine mesh gauze such as Dakin’s gauze impregnated with xeroform ointment. 
The formula for xeroform ointment is as follows: 


Xeroform—3 parts 

Petrolatum—1 part 

Paraffin—1 part 

White beeswax—1 part 
The dressing is prepared by soaking the fine mesh gauze in the melted oint- 
ment and then sterilizing the gauze by autoclaving. The purpose of pressure 
1s to prevent the dressing from slipping on the surface and tearing off the tops 
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of the blisters, and to prevent tearing of the new epithelium by friction. The 
dressing is changed every day. The underlying xeroform should not be re. 
moved in uninfected cases if it sticks the least bit. After healing, the gauze 
will readily separate. In the event that a second degree burn becomes in- 
fected, the xeroform must be removed and wet dressings started. 

Third degree burns.—These burns offer the most difficult problem. In many 
cases the life of the patient is at stake. The scars resulting from healing may cause 
serious deformities. When the patient is brought in, the degree of severity of the 
burn and the degree of shock must be analyzed and immediate treatment started. 
Often more than one stage of treatment can be carried on at the same time. The 
first and most important of the immediate requirements is relief of pain and the 
treatment of shock. One aids the other. For relief of pain, there is no better drug 
than morphine in doses of one-quarter grain. Shock is combated by use of in- 
travenous fluids such as saline, glucose, whole blood and blood plasma. The 
patient must be protected and kept warm, either by warm blankets or, in more 
severe cases, by cradle and light. The best way to remove clothing and carry 
out débridement is by placing the patient in a tub of warm saline solution. All 
clothing stuck to burned areas must be removed. Dead tissue and dirt must 
be removed. Care must be taken in doing the débridement to recognize the 
difference between slough and areas of derma that are still intact. These 
islands of derma will be useful in future healing. It goes without saying that 
the cleaning and débridement must be done under anesthesia: either inhala- 
tion types or the intravenous anesthetics, such as evipal or sodium pentothal. 

After débridement comes the problem of dressing the burned areas to 
combat the infection that is almost certain to develop; relieving the pain; and 
preventing the loss of fluids, particularly chlorides. 

Continuous tub.—This is probably the ideal method for severe burns when 
the equipment is available. The patient is placed in the tub and completely 
covered with the saline solution except for the head. The patient stays in the 
tub continuously except when it is necessary to remove him to clean the tub. 
The continuous tub eliminates the problem of changing dressings. It is very 
comfortable and helps to prevent fluid loss. The problem of changing dress- 
ings in the case of a severely burned patient is worthy of consideration. The 
raw areas are very painful and the trauma of removing the dressings adds to 
the state of shock already existing. If the wet dressing technique is used, these 
dressings can be changed by placing the patient in a saline tub until the dress- 
ing has soaked loose. In spite of all precautions, such as frequent wetting, wet 
dressings will stick to the raw areas. 

Wet dressing technique.—After the cleaning and débridement, the burned 
areas are covered with fine mesh gauze soaked in saline solution, and these in 
turn are covered with wet compresses. These dressings must be kept wet by 
frequently soaking with saline solution and should be completely changed at 
least every four hours. This is a difficult task and very trying to the patient. 
The advantages of this technique are that the burned area is under constant 
inspection. Dead and sloughing tissue is easily removed, and in infected cases 
pus is removed as fast as it forms. A combination of the wet dressing and 
continuous tub probably offers the best treatment for the severely burned 
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Tannic acid.—This is a time-honored treatment, but in recent years there 
has been considerable question as to the value of tannic acid. 

Technique of tanning.—After débridement and cleaning, the patient is 
dried and sprayed or swabbed with a mixture of tannic acid in water so that 
the solution is 10 per cent tannic acid. This is allowed to dry and then the 
patient is sprayed or swabbed with a 10 per cent solution of silver nitrate. 
This procedure is repeated every four hours until a thick, hard eschar is pro- 
duced. This eschar is allowed to remain in place until it loosens spontaneously. 
When used in second degree burns, the eschar will loosen as the new epithelium 
forms beneath it. In third degree burns, the eschar loosens as pus, secretion, 
and granulation tissue form beneath it. The end result in a third degree burn 
treated with tannic acid is a granulating surface. This is the same end result 
arrived at when the burn is treated by wet dressings: the difference being 
that the patient has had a relatively clean surface when treated with wet 
dressings as compared to a dirty, infected surface after tannic acid has been 
removed. After the eschar comes off, wet dressings are necessary to prepare 
the patient for grafting. The removal of the eschar is a long, slow process as 
it comes off in small sections. These have to be cut away as they loosen. It 
will usually be found that islands of eschar will still be present long after 
other areas are ready for grafting. The advantage of tannic acid is that dur- 
ing the period of acute illness no dressing is needed and therefore the patient 
does not have to be disturbed. The disadvantage of this is that these burns 
almost always become infected, and there is no escape for pus and slough. 
These toxic products remain imprisoned beneath the eschar and add to the 
patient’s toxemia. On the hands, the eschar may cause sufficient constriction 
of circulation to the fingertips to result in gangrene and sloughing of the ter- 
minal phalanges. The British have proved conclusively that tannic acid should 
never be used on the hands or face. 

Triple dye technique.—This technique is the same as that of tannic acid, 
and the same advantages and disadvantages exist. The dyes used are a mix- 
ture of 2 per cent gentian violet, 1 per cent brilliant green, and 0.1 per cent 
neutral acriflavine. 

Water soluble jelly—tThis is probably the best technique for use on severe 
burns of the hands and face. Dakin’s or any fine mesh gauze is impregnated 
with a water soluble jelly, such as K-Y jelly, and soaked in a 2 per cent solu- 
tion of sodium citrate in either saline or sterile water. These dressings are 
kept wet with the citrate solution and changed every 2 to 4 hours. 

In all third degree burns, the reconstruction problem must always be kept 
inmind. Disabling contractures must be prevented. The granulating surfaces 
must be covered with skin as soon as possible. If we wait for new epithelium 
to grow in from the edges, a long time will be consumed; and the resulting 
scar will almost certainly cause severe contractures, particularly in burns about 
the neck, elbows, axillae, groins, knees, and feet. 

As the granulating surfaces become clean and healthy, skin grafting should 
be undertaken. The simplest way is to use the small deep grafts. These are 
bits of tissue cut through the full thickness of the skin but with no subeuta- 
neous fat, and these are planted as islands on the granulating surface. The 
advantage is that they do not have to be in approximation with each other 
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and therefore less tissue from the donor site is required. They provide a new 
source of epithelium to cover the granulating surface between the grafts. The 
disadvantage is that the cosmetic result is very poor and they permit more 
contracture than a Thiersch graft. A Thiersch graft can be used with better 
cosmetic result providing that the area to be covered is fairly small. A com. 
plete take with a Thiersch graft is less likely than with the small deep grafts, 

A few words on the British experience with burns. These patients are 
brought into the hospital anywhere from a few hours to several days after the 
burn. In the meantime, all the treatment has consisted of first aid. They are 
given large doses of morphine and covered with gentian violet and 1:1,000 
merthiolate in a water soluble jelly base. As soon as these patients arrive at 
the hospital, they are cleaned and débrided under an anesthetic. After that, 
they are treated either with tannic acid or wet dressing, depending on the 
severity of the burn. The British admit that the tannic acid treatment has its 
disadvantages but under wartime conditions, where nursing and medical staffs 
are overworked, compromises have to be accepted. In 80 per cent of the pa- 
tients who died from the burns, secondary shock was responsible. Ninety per 
cent of their third degree burns become infected. 


Articles by V. P. Blair and J. B. Brown were consulted for reference material. 
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EMERGENCIES—FIRST AID 
Doua.as B. Parker, M.D., D.D.S., New York, N. Y. 


HE average dentist has not been trained in many of the procedures associated 

with first aid work. In fact, this neglect has been a basis for criticism of 
the dental course in many schools. The principles of first aid are very impor- 
tant to all of us, for we never know today when we may be called upon to 
use them. In times like these, we are beginning to realize more and more the 
fact that catastrophes are happening all over the world. They may happen to 
any of us; we do not have to be in the military service to experience them. 
On the contrary, as far as war is concerned, the reports from the other side 
seem to indicate that, in various parts where the ‘‘lightning’’ has struck, 
civilians have suffered as much, or more, than the military portion of the 
citizenry. Thus, we may all be called upon in our own communities to render 
a service other than the strictly dental service that we have all been trained for. 
For that reason, I am reviewing some of this first aid work. Parts of it will 
be somewhat elementary to those of you who have had previous training in 
first aid, but I am sure the information given will be helpful to those who have 
not had the training in definite form. 

In most first aid work, we must have definite ideas as to what first aid 
means: accident cases and the service one can render; any aid which is pre- 
liminary work done by an individual on the spot until the injured can be 
placed in an institution and treated by a surgeon or by others having facilities 
to render more adequate care than can be given at the scene of the accident. 

The help rendered at the site of the accident is what I am speaking about, 
not the institutional work. It is most important that you be able to render 
this type of service, should the need arise. Today, the police and fire depart- 
ments are pretty well trained in preliminary first aid work; but you, as pro- 
fessional men, can render a very valuable service over and above a service that 
could be rendered by the ordinary first aid treatment given by a layman. 

On arrival at the scene of the accident, first observe the condition that the 
injured presents. The position of the patient is most important: whether you 
see the patient standing, sitting, or lying prone. If the patient is standing, 
his injury is probably minor in character. A person who is sitting down, of 
course, may have a little more serious injury; and those who are prone may 
have any of the more serious types of injuries. 


Your procedure depends, to a great extent, on whether a patient is con- 
scious or unconscious. The color of the patient’s skin is most important as an 
indication of his condition. It may indicate the condition of his circulatory 
system ; and by cireulatory condition I mean whether he has a vasomotor spasm 
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of the vessels or whether he is pale or ashen gray from loss of blood. On the 
other hand, he may show indications of congestion of the pharynx or asphyxia; 
he may be cyanotic. These conditions require immediate treatment. Respiration 
is most important. If a patient is not breathing, it may indicate death, obstruction, 
asphyxiation, or an extreme toxic condition that may have serious consequenees, 


The pulse is important. Note whether it is perceptible or imperceptible, 
rapid or very much retarded. In examining a patient, another thing to look 
for early is the condition of the pupils of the eyes: whether they are contracted 
or dilated; whether the pupils are equal in size or unequal. Inequality may 
indicate cerebral hemorrhage. 

Hemorrhage is looked for next. And when we say hemorrhage, we think 
of that which is visible first. Visible hemorrhages may be due to an injury of 
the exposed parts, or we may have visible hemorrhages exuding through clothing 
which would be an indication of hemorrhage in unexposed parts. The third 
type of hemorrhage would be that which is invisible—the internal hemorrhage 
that may occur as a result of rupture of vessels within the chest, abdomen, or 
head, particularly within the cranial vault. 

The position the patient is in at the scene of an accident indicates your pro- 
cedure in treating him. If there is an abnormal position of a limb, you ean 
suspect a fracture or dislocation as indicated by the deformity. 

Let us first consider the ways to preserve life at the site of the accident. It 
is most important to observe first the position of the head. If the head is thrown 
forward, the air passages may be obstructed somewhere. The normal air pas- 
sages from the mouth to the pharynx are more or less in a horizontal plane; 
and from the oral pharynx to the trachea and bronchus in more or less a ver- 
tical plane forming a right angle. If that right angle is made an acute angle, 
the respiratory passages are somewhat obstructed; and with the head thrown 
forward, they are closed, and there may be an insufficient amount of oxygen 
entering the lungs. The first thing to do is to throw the head back. That can 
be accomplished by grasping the head in the two hands. Place the four fingers 
of each hand under the angle of the jaws and lift the angle of the jaws forward 
so that the head twists back on its axis and makes a straighter line for the 
passage of air. 

Next, be sure the pharynx is free. After you have thrown the head back, 
put your index finger in the patient’s mouth, and twist it in back over the dorsum 
of the tongue to determine whether there is an obstruction within the mouth. 
By artificial obstruction, we mean such things as particles that are dislodged 
as a result of the accident. Many times, at the time of the accident, the person 
may be chewing something, and this may lodge in the pharynx and cause 
obstruction. If the head can be thrown back and the pharynx is free so that 
the interchange of air is taking place, then that hurdle can be disposed of very 
readily. 

If breathing is not taking place, however, you have difficulty. In that case, 
the first thing to do, after you have thrown the head back, is to pull the tongue 
out. Pulling the tongue out is not always an easy thing to do. You can grasp 
it with your fingers, but it is very difficult to keep it out. This must nevertheless 
be done in the ease of an unconscious individual, and it may be necessary to take 
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means to keep it out. A very simple way to do that at times is to use a pin, a 
safety pin in particular, and put this through the tongue. That sounds like a 
harsh thing to do, but in an accident where life is at stake, we do not stop to 
think of how it looks; we try to think of how to save life. Pull the tongue 
out and maintain it in that position. In almost all of our mouth operations, we 
have to take measures to keep the tongue out. We carry a needle and suture 
through the tip of the tongue in order to contro] it and have traction of the 
tongue much more readily. It is not difficult to put a suture or a safety pin 
through the tip of the tongue, tie a string to it, and fasten or tie it to something. 
This keeps that tongue out while other things are being done. 

If the air passages are open, see if your patient has a wound about the head, 
such as a gunshot injury. After throwing the head backward, in cases of 
obstruction, watch for bleeding from within the mouth. When bleeding takes 
place in the mouth, turn the head on the side, with the corner of the mouth at 
such an angle that the blood will drain out of the corner. Watch for clots which 
may be aspirated. 

If you discover an injury about the head, and bony parts are displaced, it 
is very important to see that the bony parts displaced as the result of an acci- 
dent are clearly not causing any obstruction. All bridgework or plates which 
may obstruct should be taken out of the mouth. These can usually be removed 
by the use of the fingers alone. After you have cleared the air passages and your 
patient is breathing, you will feel very much easier. 


The next consideration is hemorrhage. Treatment of hemorrhage depends 
on the place where it occurs. At times, bleeding from the head may be very 
difficult to control at the site of the injury, especially hemorrhage that occurs 
within the mouth. Such hemorrhage must be quickly controlled to save all 
respiration, to prevent blood clots from getting into the mouth and obstructing, 
and to prevent the loss of the blood itself. 

Hemorrhage, as we all know from an elementary standpoint, is of two kinds, 
venous and arterial. The venous hemorrhage has an entirely different character 
from the arterial. It seems needless to say this, but the venous hemorrhage is a 
welling up of blood from a surface. The arterial hemorrhage has a definitely 
bright red color, it spurts, and is very easily distinguished as arterial hemorrhage 
because of the synchronism of the pulse beat with the cardiac action. Its 
color also identifies it as being oxygenated or arterial blood. 

Before attempting to check bleeding, we should identify whether that hemor- 
rhage is arterial or venous. Arterial hemorrhage usually is thought to be 
checked central to the point of injury or toward the heart. Many first aiders 
have been taught that you always check venous hemorrhage distal to the in- 
jury. That sounds very well, but I think if you have hemorrhage from a vein, 
it is well to compress and stop the blood coming into the part rather than to try 
to stop it distally, especially in veins that have no valves. As you know, some 
veins have valves; and many times there is a leaking back from the vessel in that 
portion between the cut and the heart. There are a number of parts in the body 
where you can put pressure over an artery lying over resistant bone. 

In hemorrhage, the first step, particularly if it is a serious hemorrhage, is 
to apply pressure to stop the bleeding. You can do that first by applying pres- 
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sure directly into the wound. Naturally, you would like to avoid contami- 
nating the wound with anything unsterile such as your hands, gauze, or fabrie. 
However, in cases of hemorrhage where a large vessel is involved, a great deal 
of bleeding may result quickly, and it is definitely better to use your hands 
within the wound and compress directly on the end of the cut vessel. If you 
have regular equipment, of course, you can usually have sterile conditions in an 
operating room; but at the site of the accident you do not have those operating 
room conditions at hand. 

Compression between the heart and the point of bleeding is always in 
order. And there are a number of places that we designate as compression 
points. Those of you who have tried to compress the floor of the mouth know 
that it is quite flexible and has no resistance. You must have resistance to 
stop bleeding. If you can compress the surface tissues over bone, you can 
readily stop the flow of blood. 

In the head we have compression points in the anterior temporal area 
which is above and anterior to the ear. Here the compression consists of 
pressing the temporal artery against the bone which will readily stop bleeding, 
if the wound is supplied by the artery in that area. 

Going further down we find that there is a definite compression area where 
the facial artery comes over the lower border of the mandible, just about three- 
fourths inch anterior to the angle of the jaw. Pressure there many times stops 
the bleeding from some of the facial vessels. We then have the carotid pressure 
point, compressing the carotid inward and backward against the spinal column 
which supplies the resistance. Here we can control some of the severe bleeding 
along the branches of the carotid. Next, we have the subclavian. Compress be- 
neath the clavicle, using the four fingers of the hand usually carrying your hand 
from behind and going down under the clavicle. Compression of the subclavian 
is sometimes helpful for some of the severe injuries about the shoulder. The 
brachial artery compresses against the humerus, just below the axilla in the 
inner side of the arm, which is a very useful type of compression. The next 
compression point is in the femoral area compressing the femoral artery below 
the inguinal region against the femur. 

Ordinarily, in first aid work, there are mentioned six main compression 
points at which you can compress the arteries against bony structures to stop 
bleeding. 

In checking severe hemorrhages, a tourniquet may be employed. For a 
tourniquet, we use a flexible material, such as a piece of rubber or any fabric 
capable of being used to compress. We like to use it with a compress at the 
compression point. The advantage of this is that if you can secure your com- 
pression with a compress at a definite compression point, you do not disturb as 
much the other circulation in the small vessels of the soft parts. 


If you have a limb and apply a tourniquet, you can put a compress at your 
compression point and have the tourniquet go over that compress and around 
so that the area immediately adjacent is not entirely compressed. If you can 
compress the vessel against the bone at one point by a compress, it is very much 
better than a tourniquet without the compress. When we say compress, we mean 
any hard object that is resistant or almost any object that is small enough to be 
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used in that position. Even a stone or a stick at the compression point might be 
useful. In first aid work, you have to utilize a great many things that are not 
in the book, and you have to be guided a great deal by what you will find avail- 


able for use. 

Rubber is best for a tourniquet. A rubber tube about one-half inch thick 
is used a great deal as a tourniquet in hospital work. We use them right along, 
especially for such work as taking blood for Wassermann tests or for the 
injection of a vein. So a tourniquet is usually a piece of rubber tubing tied 
around the limb where we want to exert pressure to obstruct the arterial supply 
of blood. You are all familiar with that use of a rubber tubing. Do not use a 
tube or string of small diameter which will cut into the soft tissues and may do 
a great deal of damage. 

In hemorrhage a tourniquet will stop the bleeding until such time as more 
adequate treatment can be taken into consideration. In military first aid work, 
the length of time the tourniquet is left on is very important. Those who do 
first aid work in the medical service have a great many people to take care of. 
They use tourniquets for checking bleeding and leave them on while they go 
on and do additional service. Many times the patient is transported back on 
a stretcher by hospital corps men or by ambulance. It is therefore wise to 
have a notation made on their tag of the time the tourniquet was applied. 
Otherwise, it may stay on for hours. I have heard of tourniquets that have 
stayed on for days with the result that the limb or extremity has become gan- 
grenous. To summarize, in first aid work it is most important that a tourniquet 
should not be left on too long; it must not be left on without the supervision 
of someone who knows when it was applied; it should be kept on only until 
more adequate control of the hemorrhage can be taken, instituted by ligation 
of the vessel or suture of the tissue. 

In the more adequate care of hemorrhage, there is sometimes a case when 
the end of the vessel cannot be grasped with the hemostat, and we cannot get at 
the vessel that is bleeding. Sometimes there is bleeding from bone, and when 
that is severe, one may take a dull instrument, especially one with a round 
end, and burnish the bone at the point of bleeding. The trabeculae of bone 
‘an very often be compressed by burnishing and then compression of the heads 
of the vessels will frequently check hemorrhage. Bone wax is used occasion- 
ally in hospital work when it is available; and burnishing with a blunt instru- 
ment after applying the wax may be a way to control the hemorrhage. 

Hemorrhage can further be controlled at times by the use of heat. <A hot 
instrument applied to the vessel may check bleeding. We are not speaking here 
of other methods of hemorrhage control that you would have in a hospital operat- 
ing room because we are all familiar with the ligation of tissues with suitable 
instruments. That is not first aid work; that is definitely institutional sur- 
gery, and those methods are not available in the field. 

After hemorrhage, we may have considerable shock. In first aid work the 
conservation of the body heat is a most necessary condition. This conservation 
of body heat may save the individual. An overcoat, a blanket, or any covering 
that might prevent the loss of body heat, and hot water bottles; hot stones, or 
any other means that can be obtained to maintain the individual’s body heat 
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should be used. The use of electric light bulbs under a covering is very helpful, 
where such an arrangement is available. 

Supplying fluids is one of the things that can be done readily and can be 
accomplished in first aid work in the field. But unconscious individuals are 
never given fluids by mouth, of course. Fluid by rectum may be helpful. In 
severe hemorrhage we must guard against too much fluid, for this may raise 
the blood pressure. 

We do not want to increase blood pressure or blood flow. You know that 
one of the best things in combating shock is the use of blood and blood elements 
such as blood plasma. When a patient is suffering from shock, it is most im- 
portant that the individual be kept free from surrounding disturbing influences, 
and, when possible, removed from the scene of the accident—if that removal is 
not going to upset the individual. Sometimes the site of an accident is more 
upsetting to an individual than trying to remove him. But a forced movement 
from the scene of an accident is not particularly good for cases of shock. 

We have been told that nearly 60 per cent of the deaths in the bombed 
areas of England, where individuals have been injured, are those which result 
from shock. Shock also takes the greatest toll of individuals in battle and 
accident casualties. 

Asphyxia.—By asphyxia we mean the anoxemia which occurs when the 
oxygen supply is cut off. When the interchange of air from the outside, con- 
taining a large percentage of oxygen, fails to enter the lungs, a lack of oxygen 
due to that lack of interchange of air causes a formation of metha-hemoglobin due 
to the accumulation of carbon dioxide. This condition is known as asphyxia. 


Asphyxia may be caused by obstruction or by an inspiration of foreign 
material such as smoke, toxic gases, especially the CO gas or illuminating gas 
which has a very large percentage of CO in it. These conditions result in 
asphyxia, and here we have to restore the interchange of air and combat the 
anoxemia of the individual artificially. 

Let us consider first the condition caused by obstruction. Obstruction 
may occur when foreign bodies get into the upper air passages. It may be 
due to a lodgment of material from the mouth, to blood clot, or to a foreign 
body which may be in the mouth at the time of the accident. This is major 
obstruction. We may have obstruction due to the inflammatory processes that 
occur about the mouth or about the oral pharynx, and particularly about the 
glottis. Edema of the glottis is a common cause of obstruction. The dislodg- 
ment of membranes, as diphtheric membranes in diphtheria, is often the cause 
of obstruction. 

In these obstruction cases, what leads us to believe there is obstruction? If 
there is a mechanical effort to try to breathe, evidenced by muscular effort to 
try to elevate the intercostal muscles and the effort of trying to interchange air, 
then we know there is obstruction. There is, of course, the asphyxiation due 
to lack of muscular effort: a relaxation, a lack of nerve impulse, and no effort 
to breathe. These cases make no mechanical effort to help themselves. Prop- 
erly, this is not obstruction. The individual who is obstructed is making an 
effort to breathe but cannot because the obstruction prevents the free inter- 
change of air between the lungs and the outside air. 
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In mechanical asphyxiation every effort must be made, by the use of ex- 
ternal means, to remove whatever foreign body may be present. Twist your 
index finger back on the dorsum of the tongue to dislodge a foreign body. 
This should be done quickly as no time should be wasted in asphyxia due to 
obstruction. Next, when possible, an airway is opened by introducing a 
tracheal tube through the oral pharynx. This should be done only by a skilled 
operator. Otherwise, an artificial opening through the trachea, or tracheotomy, 
should be established. This must be resorted to in cases of obstruction where 
the obstruction is in the larynx. Obstructions in the bronchi are not helped in 
any way by tracheotomy. Therefore, when you do a tracheotomy, be sure in 
your own mind that the obstruction is above the point of your opening for 
tracheotomy. Any obstruction below that is not helped in the least. A 
tracheotomy is an opening of the trachea for access into the trachea itself, and 
may be accomplished by anyone trained in anatomy or surgery; dentists 
should also know how to do this. The tracheotomy can be accomplished by 
going through the ericothyroid cartilage. We have two forms of tracheotomies, 
either high or low. The difference is that the high tracheotomy is above the 
isthmus of the thyroid, and the low one is, of course, below the isthmus. 

In doing tracheotomies we must look first for the hyoid bone and the larynx. 
We cut below the hyoid and the larynx through the cricothyroid cartilage, the 
isthmus coming across here below. Go down the midline of the neck and into 
an area in which there is no ridge, an area on the larynx which we can palpate, 
rather triangular, quite prominent, sometimes called the triangular area under 
the cricothyroid cartilage. The first thing to do in a tracheotomy is to put 
under tension the overlying soft tissue on each side, because if you go off that 
midline, you are likely to cut through some of the tissues which may cause 
severe hemorrhage. Also, the superior thyroid artery may be injured. Put 
your patient flat on his back with his head in as straight a line as possible so 
that you get your relationships properly. By that means you can go through 
the very midline, through the cricothyroid cartilage and into the trachea. 
This must be done quickly with a scalpel. It is an emergency operation, and 
speed is imperative. A penknife may be the only instrument available in the 
ease of outdoor accidents. 

You make an incision about an inch long, going down quickly through 
the cricothyroid in the midline. You have not very much soft tissue to go 
through if you put your two fingers on each side of the trachea and make the 
tissues tense. You can tell when you are cutting through because the blade 
of the knife will go through and you will hear a hissing sound of air entering. 
You do not have to go through more than one-fourth inch of soft tissue before 
you strike the cartilage; do not carry your knife too deep because you may go 
through to the opposite side. After you have cut through, however, it is 
well to take the blade of the knife and turn it sideways. This helps, more or 
less, to dilate the cartilages that you have cut through. You get the hissing 
sound of inspiration of air if the obstruction is above. It is like punching a 
hole in a ean with a vacuum in it. 

The ordinary tracheotomy tube is a silver cannula which is shaped on a 
curve. Introduced into the trachea, there is a flange to keep it in place. On 
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each side of the flange is a small opening in which to put a tape to tie it around 
the neck so that it cannot get down into the trachea itself. The patient comes 
out of his asphyxia quickly as soon as you open through and get an interchange 
of air, unless the condition of the heart and circulation has affected respiratory 
stimulus and respirations have stopped. Of course the CO, that has gathered 
will tend to stimulate the respiration. 

Another thing that sometimes helps in these eases is dilation of the reetal 
sphineter. This does not relieve obstruction, but is a stimulation which results 
in the patient making a great effort to take a deep breath. 

In asphyxia we have another type which is not mechanical. There is respira- 
tory paralysis due to toxic conditions, neurologic conditions, or to paralysis of 
the muscles of respiration. In first aid work the act of respiration must be 
stimulated by mechanical expansion and contraction of the lungs, so that air 
is taken in artificially—in other words, artificial respiration. 

Artificial respiration is used to stimulate respiration when the individual 
makes no conscious effort to inspire and expire. Artificial respiration may be 
used after toxic conditions resulting from the absorption of smoke, or for poison- 
ing by gases such as CO, illuminating gas, or infectious fumes, or immersion. 

Artificial respiration from a first aid standpoint is usually accomplished 
by manual means, and the method we employ may be one of several kinds. The 
oldest type of artificial respiration is the so-called Sylvester method, which per- 
forms the operation in a very tiring position. The initial method which employs 
the manual inspiration of the operator is by means of elevating the intercostal 
muscles and ribs. In that way, air is carried into the lungs, and by lowering 
the ribs and intercostals, expiration is accomplished. The Sylvester method 
requires that the patient be flat on his back, usually with the head thrown back. 
If possible, place a coat or some material beneath the shoulders to allow the head 
to be thrown back. This makes a straighter passage of the airway. The operator 
then stands or kneels, if the patient is lying prone on the ground, at the head 
of the individual, leaning over and grasping his arms at the wrists. Raising the 
arms up over the head carries the air in, and elevates the chest. It is the pull 
as you get the arms straight up in a vertical position that really elevates the 
chest. The arms are brought away up, and then the arms are brought forward 
again, usually hugging the chest and with pressure downward on the ribs and 
pressing the wrists on the abdomen. This tends to force the abdomen in, whieh 
in turn forces the diaphragm up, thereby accomplishing expiration. It takes 
a very strong man to continue artificial respiration by the Sylvester method 
for several hours, and it may be necessary to employ artificial respiration for 
several hours in cases of asphyxia where artificial respiration is employed. 
For that reason, most people have discontinued the Sylvester method of artificial 
respiration. I am mentioning it in order that you may be familiar with the 
method. 

Today many employ a standard technique known as the Schaeffer method. 
The patient is placed flat on his abdomen with the head turned on one side and 
an arm under the head. The head is thrown back and on one side. The operator 
then kneels over the individual by straddling the unconscious form. If the 
patient is a very large individual, it may be easier for the operator to straddle 
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the patient by putting one knee between the patient’s legs rather than by 
straddling both legs. This technique is also known as the Prone Pressure 
technique. It employs the hands of the operator with the fingers down and 
the thumbs more or less horizontal. The operator pivots from his waist. By 
leaning forward on the patient, he puts the palms of his hands just below or 
at the edges of the short ribs, his fingers and thumbs horizontal and the 
thumbs pressed down; the palms press inward toward the body. The operator, 
by compressing, forces the air out of the lungs, and by the simple method of 
relaxing the pressure, expansion takes place and the air is sucked in. In other 
words, all you do really is compressing: you press out the air, and your release 
automatically allows the chest to come back into place because of a difference 
between the negative and positive pressure. Ordinarily we use compression 
about fifteen times a minute, which is very close to the normal respiration 
rhythm. This compression method permits an operator to work for a fairly 
long period of time, the only fatigue noticeable being a pain in the back. It 
is a good deal less tiring than the Sylvester method. 

You go down and up, down and up, and do that long enough to establish 
respiration. Of course, there are many people who are not resuscitated. 
Where there is a stoppage of respiration rather than obstruction of respiration, 
you may use this mechanical means with the hope of establishing the regular 
mechanism again to have interchange of air. We are told that artificial respi- 
ration should be carried on for a sufficient time to assure us of one of two 
things: the patient is either going to live or he is not. If we are sure the 
patient is not going to live, we can stop, but we should not give up too easily. 
Many people carry on artificial respiration for hours with the faint hope that 
there is a spark of life which may be brought back. The percentage of those 
who are brought back some time after they have been asphyxiated, or respiration 
has stopped for some time, is very small. On thé other hand, if only one life 
is saved even after many efforts, we feel that our efforts are warranted. So we 
are taught in first aid to carry on for at least an hour, and many times, if hope 
exists, for two hours. Of course, the life-saving squad of police, fire, or mine 
rescue crews, when they have oxygen, may carry on for a very much longer 
time, especially when there are hopes of reviving the individual. Frequently, 
when they are using oxygen, and oxygen and CO., five or six or eight hours is 
not an unusual period of time because sometimes that interchange of oxygen 
stimulates the respiratory mechanism just forcibly enough to stimulate life. 
This is important in first aid work. 

Fractures.—Fractures play an important part in first aid work. We may 
see many fractures about the head. Fractures occur in the skull, the bones of 
the face, and frequently the zygoma, malar, nasal, superior maxilla, or the 
mandible. The mandible, however, is probably the most frequent fracture about 
the head, although the nose is very close to that in frequency. 


Fractures occurring in the head should be regarded with a great deal of 
seriousness, especially fractures of the skull. A fracture of the skull may give 
rise to compression of the meninges, intracranial pressure, hemorrhage, and 
paralysis. Fractures of the bones of the face are not concerned a great deal 
with life, but they are concerned with functions and the well-being and the 
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physiologic reactions of the patient. Fractures of the long bones and extremi- 
ties are quite common and usually can be detected by the resulting deformities, 
It is important that a fracture be replaced and retained in its normal position 
as soon as possible. We should consider it a basic principle of first aid that an 
individual should not be moved more than necessary whenever the fracture 
may be separated or displaced and cause hemorrhage. The ideal procedure in 
first aid work in fractures is to see to it that the individual is transported with 
the parts established in a rigid manner. 

The fractures of the bones of the head are not displaced in moving, and 
therefore they do not cause danger to life. Fractures of the long bones may 
be a greater danger in the matter of pressures and hemorrhages. Conse- 
quently, from a first aid standpoint, the stability of a fracture is the first con- 
sideration. When the bones are in an abnormal position, we think first of re- 
placing those parts in their normal position. One thing we ean do in fractures, 
especially those of the long bones, which is not so liable to do harm is traction. 
We should keep the parts in the position in which we first find them, or put them 
in the normal position if we are able to do so without doing damage in the 
process. This can be accomplished by the use of a splint. 

A splint may be anything that will be rigid enough to establish the part 
so that it cannot be moved into an abnormal position. A splint may be a shut- 
ter, a door, a stretcher, or any rigid piece of wood or board. I am speaking 
from the first aid or emergency standpoint. Also, we may use splints such as 
the Thomas splint, which is usually carried in first aid equipment kits, on fire 
trucks, ete. 

Splints can be improvised from many different things. Take the upper 
extremity first. The upper extremity—that is the arm, the forearm and upper 
arm—may be stabilized quite easily, in the first place, by fastening it to the 
trunk in the long axis of the body. The simplest way of stabilizing is by band- 
aging or tying the arm to the long axis of the body so it cannot move. Or, you can 
use solid material, such as a piece of board or a plank. All splints should be 
padded. 

The Thomas splint is a splint which has a ring in each end and two bars 
going down the sides. The larger ring of that splint can be put over an arm 
and the arm placed inside with the ring against the axilla; in the leg, against 
the groin. The advantage of the Thomas splint is that it has two metal bars 
which stabilize it and the ring at the narrow end ean be used to attach traction. 
For instance, in the arm, a traction bandage can be attached around the wrist, 
and the bandage can be drawn rigidly downward. After that has been fas- 
tened, it can be tightened by twisting with a rigid object such as a stick or 
pencil. This traction keeps the bones from moving or rubbing together at the 
ends, and prevents additional hemorrhage or pressure on nerves. 

Another type of splint carried in first aid equipment is a splint of one- 
fourth inch wire mesh. It can be rolled up, the edges of it can be taped with 
adhesive, and it can then be used as a splint. 

In fractures, we may use traction, if we have a displaced arm, for example. 
We may also immobilize it by fastening the splint next to the part with band- 
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ages. We attach this splint to the part, stabilizing it so that it cannot move. 
An early reduction of fractures is always indicated. 

The transportation of an individual with a fracture is very important. 
First, the long bones should be placed in such a way that during transportation 
movement of the parts does not occur; the splint should be longer than the bone 
it is to splint. Fractures of the skull and back are most important. We have 
adopted a new technique for broken backs. Many individuals have carried an 
injury through life due to indifferent handling, and many have died due tc mis- 
management in the handling of broken backs. 

When accidents occur in which a back may be injured, there are several 
things to do. If conscious, the patient should be asked to grasp your hand. If 
he is able to grasp your hand firmly with either hand, you have pretty good 
evidence that his back is not broken. If he cannot grasp your hand, he may 
have paralysis. If he can move the hand or the foot, or both hands and feet, 
you may be sure there is no back injury. If a patient cannot move the foot, but 
ean move the hand, it is the back and not the neck that is injured. In a broken 
neck injury, the hand and the upper extremities are paralyzed. If the patient 
ean grasp your hand with a firm grip or can move the leg, or wiggle the toes, he 
does not have a compression of the spinal cord. 

When back injuries occur, always be most careful of removing an individ- 
ual from the scene of the accident. Dragging such an individual out of a 
wrecked automobile should be done with a great deal of eare. If the individ- 
ual has a broken neck, transportation should be accomplished by placing the 
patient, flat on his back, on rigid material that is longer than the individual him- 
self. In other words, if you can, get the patient on a door or shutter; such a 
rigid object is very much more adequate than a flexible one such as a stretcher. 
One individual should never try to move a person with a broken neck. When 
an individual is moved from a prone position, lying on his back, he should be 
moved by several individuals. At least three people are required. One person 
should grasp the head; stand at the head of the patient with the head in both 
hands, and keep the head and neck in a straight line with the rest of the body. 
If the person is rotated in any way, the head is rotated with the body. Have at 
least two people—and it is better if you have more than two—to move the rest of 
the body. However, it is possible for a person with a broken back to be moved 
satisfactorily by two people. 

When the individual is transferred to a hard object, two people roll the 
hody on one side while the third worker rolls the head with the body, thereby 
keeping the body in a straight line. Then slide the board or door under the 
injured. If you have enough helpers, the injured person can be raised upon the 
hands in the same straight line ; always hold the head in line. 


In a back injury, the treatment is different. The patient is laid flat on his 
face, rather than on his back, and is moved face down with the head slightly 
to one side, and, in transportation, the head is kept from moving too much in 
either direction. In both a neck injury and a back injury, it is important that 
the patient be moved with a great deal of care, cautiously and quietly, in order 
that no injury to the spinal tract may result. 


Douglas B. Parker 


BANDAGING 


HE subject of bandaging is of extreme importance in the preparation of 

any first aid program and should be mastered by all who have any contact 
with this work. The technique of bandaging can be acquired only by visual 
demonstrations and practical application. There are many different kinds of 
bandages in use. Some are improvised from material that may be available at 
the scene of an accident, and others are especially prepared for specific uses, 

The triangular bandage is really an emergency bandage which may employ 
a handkerchief or searf, or can be made from almost any textile material that 
can be made available. The triangular bandage is usually made from a square 
piece of material about 40 inches square. This can be torn or cut in half diag- 
onally from corner to corner, or can be folded. Such a bandage can be applied 
to the head in many ways. Carried under the chin and tied over the vertex of 
the head it will support the jaw or hold a dressing in place. Used over the 
scalp with the point of the triangle over the occiput it can be tied around the 
diameter of the skull with the knot over the occiput. Folding the triangular 
bandage as a cravat, 2 inches wide, it can be used as a circular bandage or as a 
Gibson bandage. The triangular bandage is useful on the hand or foot as a 
temporary first aid bandage in cases of burns or crushing injuries. Its use as 
a tourniquet in controlling severe hemorrhages from large vessels is also im- 
portant. The most common use of a triangular bandage is in its application as 
a sling in supporting the arm, in cases of fractures or dislocation. 


Fig. 1.—Scarf bandage. 
Fig. 2.—Cravat bandage used as a Gibson bandage. 


The arm sling is applied by carrying the bandage under the arm as held 
in a horizontal position, so that one of the acute angles of the point of the 
bandage is over the opposite shoulder and behind the neck. The opposite point 
is turned up over the arm and tied to the first point behind the neck on the 
side of the injury. The right angle of the bandage is brought over the elbow 
and pinned with a safety pin to the outside of the bandage over the lower part 


of the humerus. 


Fig. 1. : Fig. 2 
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The four-tailed bandage is another application of fabric to be applied as 
first aid, especially about the head or jaw. A piece of material, 3 or 4 inches 
wide and about 36 inches long, is split down the center from each end leaving 
an unsplit section about 6 or 8 inches long in the center. To support the jaw, 
the unsplit portion is placed under the chin and the four tails, that result 
from the split, are carried up and back. The posterior tail on each side is tied 
over the top of the head slightly forward of the vertex, and the anterior two 
tails are tied below the occiput. The free ends of the bandage beyond the 
knots are then tied together supporting the two loops about the head. 

The roller bandage is the most common type of bandage and derives its 
name from the fact that it is a long section of fabric rolled up in a cylinder. 
The roller bandage has many uses: 

1. To hold dressings in position. 

To protect wounds. 
To constrict circulation. 
To support parts of the body. 

Roller bandages are made of a variety of fabrics, depending on the use to 
which they are put. Gauze is the most common fabric employed. Other roller 
handages are made of muslin, crinoline gauze impregnated with starch or 
plaster of Paris, and rubber; and now we also have rubber elastic bandages 


and adhesive bandages. 


Fig. 3.—Four-tailed bandage. 
Fig. 4.—Barton bandage (front view). 


Our roller bandages, as usually employed, are made of material that has 
been subjected to sterilization in an autoclave; and they are usually wrapped 
in material that keeps them sterile, such as cellophane, oiled or waxed paper, and 
sealed tightly so that they will remain in a sterile condition. A great advantage 
of a sterile bandage is that it can function for a twofold purpose—as a dress- 
ing as well as a bandage. A sterile bandage can be folded to act as a dressing ; 
but if it is to be folded to act as a dressing, you must be careful in taking it 
out of its container and putting it over the wound. This can be done in a 
sterile manner by folding it back and forth over the wound without handling 


Fig. 3. % Fig. 4. 
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the surface of the bandage with your fingers at all. Then you can put a layer 
of bandage over, and it acts as a dressing. Therefore, a sterile bandage js 
very much more valuable than a bandage that is unsterile. 

There is a right and a wrong way to apply a roller bandage. The correet 
way is to hold the bandage with the roll up so that when applied it will unrol] 
along the surface of the body, and not jam as when the roll is downward. In 
starting to apply a bandage, several turns should be taken about the narrowest 
portion of the part to be covered, to lock the bandage in place and prevent it 
from slipping. The bandage comes in varying widths, from 1 inch to 4 inches, 
and the choice of width depends on the portion of the body on which it is to 
be used and the areas to be covered. One-inch bandages are generally used 
only on fingers. 

There are a number of ways of applying a roller bandage. 

1. A circular bandage only covers an area of the width of the bandage, 
and one layer covers over the preceding layer. 

2. A spiral bandage covers wider surfaces by having each layer cover at 
least one-half of the preceding layer; it advances in a spiral as do the threads 
of a serew. 

3. A spiral reverse bandage ascends in a spiral and then reverses on itself 
in a line at the completion of each complete turn on the limb. 

4. A figure of eight bandage ascends in a spiral for half of one turn and 
then descends in a spiral for the other half of one turn, thereby making an 
upper and a lower loop like the figure of eight. 

The question is asked as to how a bandage is retained in place or tied at 
the finish. There are several ways. 

1. By the use of adhesive plaster. 

2. By the use of a safety pin. 

3. By splitting the end of the bandage for at least 12 inches and tying the 
split ends together; the two free ends are then placed around the lim) in the 
opposite directions, and the ends are tied together. 

It is extremely important for the dentist to be familiar with head band- 
ages, and especially with those applications which are used to support the 
mandible or to hold dressings about the face and head. One of the most useful 
bandages about the head is the Barton bandage. This is a modified figure of 
eight bandage which is used chiefly to hold the mandible upward and back- 
ward in cases of fracture of the mandible or maxilla, and where we wish to 
secure rest after dislocation or diseased conditions about the temporomandibular 
joint. 

In applying a Barton bandage, we prefer a 214 inch roller bandage. Start- 
ing at the vertex of the head and holding the end of the bandage in place with 
one hand while applying it with the other, we carry it down the side of the 
face in front of the ear and under the chin; and as we go up the opposite side 
of the face in front of the ear, we pull it taut; going up to the vertex at the 
point of start, it holds down the original end of the bandage and goes around 
the opposite side of the head back of the ear and under the occiput to the back 
of the neck on the opposite side, coming forward below the ear and around m 
front of the chin, keeping the upper border below the lip; going back on the 
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opposite side below the ear under the occiput and up over the opposite side 
of the head to the vertex and point of beginning. This is one complete layer 
of bandage and should be repeated until at least three layers are in place. The 
end of the bandage can be fastened with an adhesive strip or a safety pin. To 
make this bandage more secure, you can use 14 inch adhesive plaster and carry 
it over the entire layer of bandage for one turn. This will prevent the band- 
age from slipping, and no amount of movement in bed will loosen the bandage. 

Where more tension on the mandible is desired or steady traction is indi- 
eated, a comparatively simple method will suffice. I have used the gauze Barton 
bandage as a base and have used two safety pins on each side of the vertical 
layer of bandage in front of the ear. One safety pin was placed above the 
other, about two inches apart, on each side, and elastic bands were stretched 
between the two safety pins. The tension was adjusted by the size of the 
elastics or by the number of turns of the elastics over the safety pins. This is 
an emergency traction bandage. 


Fig. 5.—Parker traction bandage (side view). 
Fig. 6.—Parker traction bandage (front view). 


If a more permanent traction is desired, I have used two-inch adhesive 
strips as follows: first, cut one two-inch strip, ten inches long, for a chin strap. 
Cut away a semicircular section from the center so that the wide adhesive will 
not press on the trachea. Obtain a piece of cardboard, and cut four pieces, 4% 
by 2 inches. Use two of these cardboard strips and place them three-fourths 
of an inch from each end of the chin strap, and fold adhesive over the eard- 
board. Pin a medium sized safety pin through the adhesive and cardboard on 
the outer side of the adhesive. Cut two more strips of two-inch adhesive about 
fourteen inches long; put the other two cardboard pieces at the end of each 
one of the pieces as was done with the chin strap; and use safety pins in the 
same manner. Now put one layer of a Barton bandage in place so that the 
adhesive will not stick to the hair. Put the adhesive chin strap in place, stick- 
ing it over the gauze bandage. Allowing a two-inch space above the ends of 
the upper end of the chin strap, place the other two adhesive strips one at a 
time over the gauze Barton, crossing at the vertex and crossing again under 
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the occiput. By using elastic bands over the two safety pins on each side, up. 
ward traction can be maintained. 

Another bandage used about the head is the modified Barton bandage which 
omits the bandage coming around in front of the chin; it goes around the neck 
instead. The Gibson bandage is a double circular bandage: one layer is hori- 
zontal about the head above the ears,,and the other cireular portion is vertical 
going under the chin and over the vertex. The mastoid and cap bandage are 
others used about the head, as well as cireular bandages which cover either 
one or both eyes. 


Fig. 7.—Gibson, bandage. 


A plaster bandage in the form of a head cap bandage is used occasionally 
where a rigid cap is desired to hold wires or appliances to be used for some 
specific kinds of traction. In using plaster, it is generally desirable to use 
stockinette or flannel over the hair before using the plaster to prevent the 
plaster from getting into the hair and also to allow a little ventilation and 
protection to the scalp. A plaster of Paris head cap is a very uncomfortable 
applianee to wear and should not be used if other appliances will suffice. 
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WOUNDS AND INJURIES 
Henry S. Dunnin@G, D.D.S., M.D., New York, N. Y. 


cae and injuries may vary from slight scratches and bruises to total 
destruction of the parts, and in burns, from sealds of the mucous mem- 
brane to those involving immense loss of tissue. There are four points to be 
considered in dealing with wounds or injuries. 

1. Extent of the injury, including structures involved. 

2. Possible presence of a foreign body in the wound. 

3. Probability of sepsis. 

4. Repair of the injury (whether to suture, drain, or ‘‘ pack’’). 


Injuries may be classified as: 


1. Abrasions. 

2. Closed wounds or contusions. 

3. Open wounds. 

4. Burns. 

If you treat any of the above, you are practicing surgery and are dealing 


with blood and lymph. 

An abrasion is a slight injury, a rubbing or seratching off of a part of the 
skin or mucous membrane. Sears are frequently due to some injury of the skin. 

A contusion is an injury to the subeutaneous tissue due to a blunt force in 
which the surface remains intact—sometimes produced by falls, kicks, blows, 
ete. 

Ecchymosis is a ruptured blood vessel and the extravasation of blood and 
lymph into tissues. In a hematoma there may be a distinct eavity formed in 
the tissues containing a collection of blood. This is gradually absorbed but 
may break down and suppurate. 

Petechiae are little venous hemorrhages that you see in the tissues caused 
by a break in the small veins allowing the blood to escape into the tissues. The 
discoloration is due to the fact that as the extravasated blood is absorbed, it 
undergoes chemical changes giving rise to successive colors: red, purple, black, 
green, and yellow. 

Symptoms of contusions are swelling, pain, tenderness, numbness, and dis- 
coloration. Swelling ‘is due to rupture of the blood vessel soon after injury ; 
later it is due to exudation of the lymph. Discoloration of the skin appears 
early in superficial contusions, and late in deep ones. A hematoma fluctuates 
at first, later it becomes hard due to coagulation of the blood. Secondary 
softening is due to suppuration and is accompanied by signs of inflammation. 

Treatment.—In most cases, rest is essential. Use compression and apply 
cold to part. Swelling increases due to the rupture of a large blood vessel, 
and an incision must be made and the vessel ligated. Persistent swelling is due 
to infection and gangrene, and calls for incision and drainage. 


Professor of Oral Surgery, Columbia University School of Dental and Oral Surgery. 
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Open wounds.—An open wound is an injury involving a breach in the 
surface. They are divided clinically into: 

1. Incised wounds. 

2. Lacerated wounds. 

3. Contused wounds. 

4. Puncture or stab wounds. 

In an incised wound the tissues are clean-cut without bruising, and heal 
without sepsis if the vitality of the tissues is good. 

Lacerated wounds are made by a blunt object in which tissues and skin edges 


are torn. 
Contused wounds differ from incised and lacerated wounds in that the vital- 
ity of the tissue in general is greatly impaired, and sepsis or sloughing will often 


follow. 

Puncture or stab wounds are of great depth and the damage done is hard 
to determine. If clean-cut, there is no sepsis, but if caused by a blunt instru- 
ment like a stick, then sepsis and injury to the tissues are increased. It may 
be necessary to open up and thoroughly examine the course of the injury. 
When a puncture wound enters a body cavity, as chest or abdomen, it is known 
as a penetrating wound. 

Gunshot wounds may be lacerated, contused, punctured, penetrating. Shrap- 
nel consists of a metal casing containing numerous steel or leaden projectiles, 
and when the casing explodes, these are scattered at various velocities. In the 
case of a machine gun and rifle bullet, a small clean wound is made, and the 
entrance is smaller than the exit. The axis of the bullet or angle makes a 
difference in the size of the wound. The external wound may be small and 
the internal part large at times. 

Explosive shells are of steel or iron filled with high explosives. The method 
of determining the repair of structures injured is along anatomic, physiologic, 
and functional lines; the cutting of muscles, blood vessels, salivary duct, etc., 
must always be considered. 

Foreign bodies can be detected by the history, x-rays, and examination 
of the instrument causing the injury. If there is no exit, the wound must be 
examined carefully for pieces of clothing, ete. Probing is not always good, as 
it may stir up infection, but at times it must be done. One may sometimes 
palpate a foreign body with the finger. A piece of foreign material left in the 
body has unpredictable results. The work of removing it must be carefully 
done. Sometimes it is not safe to operate because of the possibility of intro- 
ducing infection, and it is wiser, therefore, to wait. However, indications for 
the removal are sepsis and nerve injury. 

Sepsis.—Infection of the wound depends on the lodgment of pathogenic 
bacteria in the wound in sufficient numbers to overcome the resistance of the 
tissues. The probability of infection depends on the locality and character of 
the injury, the manner of infliction, and the time which has elapsed before 
treatment. Clean-cut wounds are less liable to infection than contused wounds 
and puneture wounds. On the other hand, wounds that contain foreign bodies, 
sticks, dirt, or clothing are more apt to be infected. Dental surgeons and 
others who work in the mouth are apt to forget that infections are not always 
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localized and may become general, causing death. Mouth wounds generally 
heal well even though infected on account of the good blood supply and saliva. 
There are nine steps in the treatment of wounds: 
. Débridement. 
2. Arrest of hemorrhage. 
3. Cleansing with antiseptics. 
. Examination of the extent of injuries. 
5. Bringing tissues together as much as possible by sutures or strapping. 
Dressings, wet or dry, whichever are applicable ; drains. 
. Provision for rest. If you want a wound to heal, the patient must have rest. 
. Treatment of shock. 
9. Injection of antitetanus serum. 


Débridement. During the World War it was found to be very efficacious to 
excise thoroughly the walls of a wound and to remove all dead or sloughing 
and infected tissue as much as possible. This process was called débridement 
by the French and has been used to a great extent ever since. 


MAXILLOFACIAL INJURIES 


MaJor CaRLETON Fox, D.R., U. S. A., Derrorr, Micu. 


N PRESENTING these several cases the author has in mind the technique of 
reduction of injuries to the facial skeleton rather than a treatise of the causes, 
anatomy, anesthesia, pre- and postoperative care, shock, diet, and kindred sub- 
jects. These phases have been repeated many times by eminent men both here 
and abroad and are well known by the men that devote themselves to this par- 
ticular branch of the healing arts profession. These reports are rather a pres- 
entation of a type of procedure that years of experience has proved in many 
hundreds of cases to be most satisfactory. The author is relying on photographie 
presentation of pre- and postoperative x-ray examinations and the use of plaster 
of Paris skulls which have been made to conform as near as possible to the con- 
ditions present at the time of injury; to these skulls have been affixed an exaet 
reproduction of the type of splint or splints used in each particular ease. 

In 1931 at Universitats-Kieferstation of the University of Vienna, Professor 
Doctor Hans Pichler and his assistant, Doctor Otto Hofer, reviewed and dem- 
onstrated many cases of maxillofacial injuries, and it was there that the author 
saw traction used for the reduction of fractures of the mandible and maxillary 
bones. It was learned that as early as the fall of 1914, he had used elastic ex- 
ternal traction for reduction of injuries of this type. 

Doctor Pichler used a particular type of pin for the reduction of lower 
edentulous fractures, which to the best of my knowledge is here shown in the 
United States for the first time. The pin used in the eases that follow is not 
an exact reproduction of the Pichler pin. The author has improved upon it by 
making it a little heavier and of stainless steel, with a ferrule approximately 
one-eighth of an inch from the tip, so that at operation there is no danger of 
driving the pin further into the bone than this protective mechanism will allow. 
The use and application of this pin will be reviewed in the ease reports, that 
follow. 

Case 1.—This is one of the most simple fractures of the mandible with 
little or no displacement of the fragments. The patient suffered a traumatic 
injury as the result of a fight. There is shown a retained root fragment in the 
line of fracture. No attempt was made to remove this fragment. The splint is 
the usual over and under figure 8 type made of .025 stainless steel wire, twisted 
and bent forming a hook for the reception of the interdental elastic bands. The 
wiring of the isolated lower left first molar is accomplished by using a sailor’s 
half hitch twisted to form the attachment. With the exception of the lower left 
first molar all attachments are supported by two teeth. 


Case 2.—A guest passenger injury, with little or no displacement. The 
fracture extends through the socket of an unerupted third molar. The root 


Reprinted from The Military Surgeon, Vol. 90, No. 1, January, 1942. 


202 


Maxillofacial Injuries 203 


fragment of a second bicuspid is shown. No attempt at removal was made be- 
eause of the possible further displacement of the fragment. These first two cases 
are shown for the simple reason that experience has shown that any attempt in 
the removal of root fragments, broken teeth, or unerupted and impacted teeth 
in the line of fracture reduces the possibility of a satisfactory end result many 
fold. The splint is the same as in Case 1. 

Case 3.—A fracture of the right condyle displaced outward, upward, and 
forward, as the result of a fall. The same type of splint is used as in Cases 1 


and 2. 


Fig. 1, Case 1. Fig. 2, Case 2. 


Cask 4.—A typical steering post injury. A piece of eighteen-gauge silver 
wire was molded around the anterior teeth, and ifcorporated in the figure 8 
loops as is shown in the photograph of the skull. By fitting the silver wire well 
on one side, leaving the other loose, then reducing the fracture and tightening 
the loops on the opposite side, forcing the silver wire into the interproximal 
spaces, and thus pulling the fragments more firmly into place. At the end of 
three weeks the upper splint was removed and the lower splint allowed to remain 
until complete calcification of the area had taken place. 

Case 5.—A guest passenger injury with a compound fracture of the left 
mandible. The posterior or short fragment caused a severe injury of the palate, 
which required plastic repair. In those eases where support of the jaw is de- 
pendent on only a few teeth as in this case, the Stout multiple loop wiring tech- 
nique is used. This method makes use of one single strand of wire. One end 
of the wire is placed over the necks of the several teeth on the labial or buccal 
surface and the other end is interlaced around the furthest tooth in the area 
and is then threaded over and under the labial end, leaving some slack. It 
is then placed around the adjacent tooth and the same over and under procedure 
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earried out until the entire span is complete. 
scribed by Colonel Stout in Lectures on Military Dentistry, recently published 


or released from the Surgeon General’s office. 


This technique is more fully de- 


Fig. 3, Case 3. Fig. 4, Case 4. 


The introduction of the wire at the angle of the jaw is accomplished by mak- 
ing a small incision in the shadow line at the greatest curvature of the mandible. 
The periosteum is exposed and a small hole is drilled at a point in the mandible, 
approximately one-half inch anterior to the posterior border of the ramus and 
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one-half inch superior to the inferior border of the mandible. A twenty- or 
twenty-two-gauge silver wire is threaded through the hole, allowing both ends of 
the wire to emerge through the incision, which is closed around the two wire 
fragments with horsehair sutures. The two ends are held firmly close to the 
incision and the protruding ends are twisted and a hook formed at the end, 
To an already prepared head cast, with a protruding hook, this silver wire is 
attached by an elastic band. The elastic band is so applied that traction of ap- 
proximately four to six pounds of pressure is produced. At forty-eight hour 
intervals x-ray examinations are made and when complete reduction has taken 
place the short fragment is made fast by substituting orthodontic wire for the 
elastic band, which firmly holds the segments in their correct position. 

Case 6.—An industrial injury, which presents a fracture of the right con- 
dyle, complicated with an edentulous upper jaw. In this case the upper restora- 
tion was repaired and supplied with stainless steel wire hooks in the buceal 
area on each side, at such points as would correspond with the lower teeth that 
could advantageously be supplied with attachments of the same type as described 
in Cases 1, 2, and 3. The head cast was applied and incorporated in it, the frame 
as is shown in the illustration. The patient was anesthetized, the condyle re- 
duced and immobilized via the Pichler pin technique. 


Fig. 7, Case 6. 


A stab wound is made at a point in the shadow line immediately adjacent 
to the symphysis and on the side opposite the site of fracture. In this case the 
fracture is on the right side and the pin is inserted to the immediate left of the 
symphysis. By means of rubber traction the immobilization of the jaw is ac 
complished with a forward and upward pull against the upper restoration, which 
has already been inserted and attached to the lower teeth by means of ortho- 
dontie No. 3 rubber bands. 
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Case 7.—A fracture of an edentulous lower jaw of some eight to ten weeks’ 
standing, complicated by an osteomyelitic degeneration; the upper jaw is also 


edentulous. In the lower right jaw there was an unerupted third molar. The 


4, 


Same technique was followed as in Case 6. The upper and the lower dentures 
were equipped with wire hooks on the buccal surface of each side and held to- 


gether with No. 3 orthodontic bands. A Pichler pin was inserted and suitable 
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traction was established to hold the jaws in their correct relationship. <A typical 
Orr operation was then performed for the removal of the sequestra. Vaseline 
gauze was packed into the wound and the usual postoperative treatment followed. 
This case is now complete with perfect regeneration and no deformity of the 
affected side, as is shown in the sixth week postoperative x-ray plate. 

Case 8.—A steering post injury to a protruding or pugnacious edentulous 
jaw, presenting a fracture of the symphysis and a fracture of the left condyle, 
Because of the fracture of the symphysis the Pichler pin could not be used, 
To the lower denture a twenty-gauge silver wire was attached. Both the upper 
and the lower restorations were supplied with wire hooks. The head cast was 
applied the night before the operation. At operation, circumferential wires 
were placed around the mandible on each side, posterior to the mental foramen. 
The lower denture was inserted and the fracture of the symphysis reduced into 
it and retained in its correct position by tightening the circumferential wires over 
the denture on each side. The condyle was then reduced, the upper denture 
inserted, and attached to the lower with orthodontic bands. Immobilization 
was accomplished by external traction. 


Fig. 9, Case 7. Fig. 10, Case 8. 


Case 9.—A pedestrian injury of the malar process, the orbital arch, as well 
as a simple fracture of the right mandible. The mandible was reduced in the 
manner already described in Cases 1 and 2. A circumferential wire was placed 
around the malar process and upward and outward traction was applied by 
means of an elastic band. When reduction was complete the elastic band was 
replaced with wire, fixing the fracture of the malar eminence and the orbital 
arch in their normal relationship, until calcification was complete. Many frac 
tures of the malar process and the orbital areh need no external appliance for 
their proper reduction. In this case, however, the fragment would not stay 
in position and external means of traction had to be applied. 
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Case 10.—A steering post injury involving the entire facial skeleton, com- 
plicated with a compound, comminuted fracture of the mandible. <A head cast 
was first applied that supported coat hanger wires placed in the midline of the 


Fig. 11, Case 9. Fig. 12, Case 10. 


Fig. 13, Case 10. 
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forehead and over the temporal region of each side. At operation Angle ortho- 
dontic bands were attached to the upper second molar teeth and a labial bar wag 
inserted. At the distal end of the labial bar, on each side, the small nuts were 
tightened until approximation of the upper midline fracture was reduced. Each 
individual tooth was then wired to the labial bar, via over and under simple 


Fig. .14, Case 10. 


wiring. The malar process was reduced by means of a heavy hook, but no ex- 
ternal support was necessary to retain it in its normal position. (Unlike Case 9, 
and so many eases of this type of injury to the malar process, no external sup- 
port is necessary as the fractured segments will usually remain in perfect Te 
lationship, once returned to their normal position.) To the lower teeth was ap- 
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plied tempered eighteen-gauge wire by means of over and under figure 8 wiring. 

Small reversible hooks were made in the silver wire on their mesial ends, whieh 

were sufficiently long to overlap at the point of the comminution. Normal 
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articulation was established and the teeth were held in their correct relationship 


by means of elastic orthodonie bands attached to the hooks, made by the at- 
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tachment of the labial bar in the upper splint and to the hooks made in the sup- 
port of the lower expansion bar. Rubber bands were then attached to the pre- 


pared mesial ends of the expansion arch bar. 

Through each cheek at a point immediately below the malar eminence and 
above the bicuspid teeth a trocar was inserted, the punch removed, and stain- 
less steel wires inserted in each side. The needle was then removed and the wires 
so placed were attached to the labial bar in the bicuspid area on each side. Loops 
were made in each of the protruding wires and attached to the already prepared 
temporal attachments of the head cast with ordinary elastic bands, which were 
replaced by wire at the end of the third week. To support the nasal fragments 
a splint made of stainless steel spring wire was used. Attached to the splint 
are small silver tubes supported by a swivel. These tubes were inserted in each 
nostril at sufficient depth to support the fractured nasal and anterior maxillary 
structures. The splint was then attached to the medial wire of the head east. 
This ease is recorded in 16 mm. colored moving picture film, enlargement of one 
of the small frames of the end result did not show sufficient detail and, therefore, 
I have substituted the end result of a similar ease as to type and severity, which 
is shown as Case 11. 

The question may arise as to what type of anesthesia is employed in these 
maxillofacial injuries. 

Intravenous pentothal sodium has proved most satisfactory and was used 
in all of the above-mentioned cases. 


DAVID WHITNEY BUILDING 


THE CARE OF INJURIES OF THE FACE AND JAWS 
C. Papaerr, M.D., Kansas Crry, Mo. 


ITHIN the recent past, because of our mechanized adjuncts to living, 


injuries of the face and jaw have been on the increase. The automobile 


probably made the largest contribution to this increase. The auto ‘‘guest pas- 
senger’’ injury in particular is such an example. Now with the world at war, 


the bullet, shrapnel, and bomb wounds are before us for care. 
A. EARLY REPAIR OF INJURIES OF THE FACE AND JAWS 


For two reasons in particular adequate early repair and replacement—an 
essential objective of the surgeon—may not be given. Under the conditions often 
encountered in the first instance, namely, early swelling which tends to mask 
the true nature of the injury, inadequate treatment is avoidable. In the second 
example, the condition of the patient may be such that the general effort to save 
his life rightly takes precedence. 


Early Care of the Soft Tissues 


Within the first twelve hours with certain exceptions such as large lacerated 
wounds, markedly contused wounds, and deep wounds of the floor of the mouth, 
the aim of the surgeon should be to effect thorough cleansing of the wound, 
remove any foreign bodies, remove evidently devitalized tissue and to effect a 
closure with the objective of getting healing by primary intention and in some 
instances, when tissue loss is present, to effect a suitable plastic repair. After 
twelve hours, often it may be wisest to approximate only loosely the soft tis- 
sues which allows some provision for drainage or even to allow the wound to 
heal by secondary intention without any attempt at approximation. For large, 
severely lacerated wounds or contused wounds, the surgeon often will obtain 
a better final result if some time is given for the damaged tissue not entirely 
destroyed to recover its vitality, and for the devitalized tissue to separate. In 
certain large, lacerated wounds, sometimes for the purpose of retaining posi- 
tion, very loose approximation of the tissues may be a wise procedure. 

For the ordinary incised or lacerated wound, cleansing the wound under 
continuous irrigation is most satisfactory. Any dirt or oil ground into the skin 
which may produce tattoo marks must be removed by serubbing with the proper 
solvent. Deeply imbedded grains of black powder should be picked out. It is 
the rule that all foreign bodies should be removed, but deeply imbedded bullets 
and multiple shot may demand a contrary decision. In general, little débride- 
ment should be done about the facial region beyond very slight trimming of 
shreds and evidently devitalized tissue, and the trimming of skin so that the 
edges may be brought to each other at perfect right angles. The mandate for 


_ From the Department of Surgery, University of Kansas School of Medicine and Depart- 
ment of Maxillo-Facial Surgery, The University of Kansas City, School of Dentistry, Kansas 
City—Western Dental College. 

The substance of this article after some rewriting, deletion, and rearrangement has been 
Bea, largely from “Severe Injuries of the Face and Jaws,” the American Journal of Surgery 
“848, 1941. 
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careful immediate layer suture applies to ‘‘trap door’’ flaps, sealp flaps, euts 
through the ears and eyelids, all narrow double-surfaced flaps, such as the 
border of the eyelid, all through-and-through cuts and tears of the skin, cartilage 
and mucosa of the nose, large clean cuts in the tongue and mucosa of the cheek. 
As a rule, it is unwise to suture the floor of the mouth unless adequate inferior 
drainage is given. The suture of motor nerves of the face is usually not prae- 
tical. They are too thread-like. When a local area of contusion is present, 
other parts of the wound may be sutured. When a flap has been formed, and 
one is in doubt of its blood supply, the flap should be laid in place and held 
either by a very few tacking sutures or by gentle pressure, or both. 

All effort to prevent suture marks should be made after the suture of facial 
wounds. As a rule, fine interrupted skin sutures should be placed with fine 
needles about one-eighth of an inch apart in such a manner that the skin is 
coapted at an accurate right angle. Every other suture may be removed on the 
third day and usually all sutures should be removed by the fourth or fifth day. 
Strips of bandage gauze saturated with ‘‘Ace’’ adherent will give considerable 
support if applied immediately after the removal of sutures when one doubts 
the stability of the wound. When deep approximation or tension sutures are 
advisable, they should be tied over dental rolls. If left in situ longer than 
four days, a mark will be left where the suture was placed through the skin. 
Deep through-and-through sutures tied over a dental roll may be a very eff- 
cient method of obliterating a dead space or to hold two parts of a structure 
from spreading, as for example, the bases of the nose after a severe crush- 
ing injury. 

‘‘Trap door’’ flaps with beveled edges often present a special problem. 
Due to underlying sear which tends to contract and the thin edge of the derma 
which tends to shrink, a humped up pad of skin and subcutaneous tissue sur- 
rounded by an unsightly sear is likely to form. Usually, one may effect a repair 
after a trap door flap is raised by excising the cireular sear and the dermal base 
at right angles. Two small V-shaped excisions are made at either end of the 
horseshoe-shaped external circumference to limit its length. The skin edges are 
now carefully approximated by suture, and a pressure sponge dressing is applied 
for ten days. 

Occasionally, after loss of the soft tissue one may save time by immediately 
switching a skin flap into the defect from some appropriate neighboring area 
(Fig. 1). This may oceur particularly after loss of a part of either lip or part 
of the scalp. When a sufficient amount of the scalp has been lost so that closure 
cannot be effected, the application of a skin graft to the periosteum is an ad- 
visable procedure. At times, a very successful closure of a defect of consider- 
able width with definite tissue loss may be made by approximating sliding ad- 
vancement flaps (Fig. 2). 


The Treatment of Healed Soft Tissue Injuries 


Secondary repair, after healing of the soft tissues is complete, may be ad- 
visable whenever a wide or depressed scar may be converted into a hairline sear 
and the contoural defect can be eliminated by approximating the deeper, soft 
tissues. Secondary repair is also indicated when, at the primary repair, either 
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the soft tissues were not replaced in their proper position or some distortion 
has resulted from loss or displacement of the tissues. When suture marks are 
present following careless primary suture, the surgeon is likely to be more 
embarrassed because of the suture marks which cannot be removed than by the 
sear of the primary injury which, as a rule, can largely be obliterated. 


For the repair of soft tissue defects which cannot be repaired by simple 
excision and resuturing, the reconstructive surgeon has two sources of material: 


skin grafts and skin flaps. 


Fig. 1.—A, Example of immediate switching of an artery flap from the lower to the upper lip. 
B, Photograph taken two weeks after the flap was switched to the upper lip. (Am. J. Surg.) 


Fig. 2.—A, Example of method of closure of a wound by sliding and advancing flaps adjacent to 
the wound. B, Result six months later. (Am. J. Surg.) 

For the coverage of wide, purely surface aseptic denudation, a thick inter- 
Mediate skin graft is usually preferable, but when there is some contoural 
defect, a skin flap should be selected as a rule (Fig. 3). It is necessary that 
there be adequate buccal, labial, mucosal or skin-lined sulci if the jaws, lips, 
longue and cheeks are to perform their natural function. 
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For the reconstruction of an intraoral lining defect or an atresia of the 
nostral, correction, as a rule, can be given by ecrosseutting the limiting cicatrix 
followed by resurfacing of the raw defect with a skin graft held in place with 
a stent. When the intraoral limiting cicatrix is at the posterior angle between 
the upper and lower jaws, often the use of a flap will give a better functional 
result than the use of a stent skin graft, as the latter tends to contract to a 
greater extent than the skin flap. For the building of organs a skin flap has no 
competition when requiring thickness, for filling a depression in the soft tissues, 
for building a part requiring two soft pliable epithelial surfaces and some thick- 
ness, and as a direct covering for bone or cartilage. 


Fig. 3.—A, Example of a full thickness destruction of the cheek in which some contoural 
replacement was done by means of a flap of skin and subcutaneous tissue from the neck. B, 
Final result. (Am. J. Surg.) 


Treatment of Recent Fractures of the Bones 


As a general rule the distortions due to fractures of the bones of the face 
and jaw should be corrected early. But an exception to this rule is when the 
eribriform plate is fractured. 


Recent Fractures of the Frontal Bones 


When the frontal bone has been crushed inward, the indication, if the condi- 
tion of the patient permits, is elevation of the depressed nose. <A crushed in 
frontal sinus may be pried out by inserting a chisel into the sinus just under 
the orbital borders. 


Recent Fractures of the Nasal Bones 


Fractures of the nasal bones fall roughly into two groups: (1) simple 
lateral displacement and (2) crushing of the nasal and septal bones alone and 
possibly, in addition, crushing of the nasal, maxillary, lacrimal, and ethmoidal 
bones. After simple lateral displacement or moderate crushing of the nasal 
bones per se as a rule, it is a fairly simple matter to remold the bones as well 
as the septal cross-lap laterally or forward to a normal position. Although 
simple packing forward and upward has been depreciated by Blair as a means 
of support, it would seem that the method has some value if done thoroughly 
until sufficient time has elapsed for some cellular infiltration to effect some 
degree of immobilization. When the crushing foree has been such that a vary- 
ing amount of the nasal, maxillary, lacrimal and ethmoidal compounds is in- 
volved, one should ascertain by radiographie studies whether or not the cribri- 
form plate of the ethmoids is involved. If so, early replacement is contra 
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indicated. Otherwise early replacement is indicated, and usually can be 
effected by the nasal route alone; but when the frontal processes with the an- 
terior lacrimal crests of bone are flayed outward into the orbit, some instrument, 
such as a lion-jaw foreep which will give mesial compression, should be used. 
In the severer types of crushing injury of the nasal compound, a simple intra- 
nasal pack does not give sufficient support forward and when the frontal process 
as well as the lacrimal crests or bone has been flayed outward, it is necessary 
also to prevent lateral spread. The first objectives can be attained by applying 
a plaster head cast with a heavy wire projecting forward. A very small drill 
or an awl is then passed through and through the nasal bones. Through these 
perforations a fine loop of steel wire may be made through the nasal bone to 
hang over the projecting heavier wire. To prevent lateral spread through a 
similar perforation a second fine steel wire is passed through and through the 
frontal processes of the maxilla as near the base of the whole nasal arch as 
possible. The wires should be passed over some object such as a small rubber 
tube to prevent cutting of the skin. 


Recent Fractures of the Maxillary Compound 


Fractures of the maxilla in so far as treatment is concerned fall into two 
groups: fractures of the alveolar process and palate and fractures of the super- 
structure proper. A segment of the alveolar process, which may include the 
body of the maxilla, may be pushed buceally, labially, or lingually. To correct 
this fracture, one should wire the teeth of the same part of the jaw to the 
corresponding teeth of the lower jaw after proper fixation by interdental wir- 
ing of the upper unsound segment. Fracture of the transverse process of the 
maxilla upward and nasalward requires replacement by means of pressure on 
the floor of the nose. Fracture of the maxillary superstructure includes any 
part of the loculate mass of bone made up of the maxilla, the lacrimals, the 
lateral masses and nasal plate of the ethmoids, and the pterygoid plates of 
the sphenoid. These fractures fall into three classic types: (1) The first type 
of fracture is preceded by a telescoping fracture of the nasal bones. In addition 
to the nasal bones, the frontal processes of the maxilla are comminuted and 
crushed and the inner half of the maxilla is fractured through the infraorbital 
margin about the maxillary malar junction and infraorbital foramen and below 
the bony vestibule above the alveolar ridge. The direction taken by the fracture 
lines in the maxilla and ethmoids constitutes a cirele drawn around the bony 
vestibule. The entire block of bone within this circle is thrust posteriorly. In 
this type of fracture if the cribriform plates are not fractured, the treatment 
of choice is to enter both antra through the canine fossa so that one may mold 
the bones forward and upward. Sometimes a gauze pack in each antrum for 
three weeks will maintain the proper position. When this does not suffice, 
one may be able to force the bones forward by means of a steel wire passed 
through the bone at an appropriate point to be looped in a projecting wire 
ina head cap of plaster. (2) The second type of fracture runs transversely— 
the inferior part of the superstructure of the maxilla along a more or less 
transverse plane above the alveolar ridges, and the transverse processes of the 
maxilla through the lower antral region. (3) The third classic fracture line 
runs high through the orbits and crosses the frontal processes of the maxilla, 
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the lateral borders of the ethmoids, the pterygoid plates of the sphenoid, and 
temporal processes of the zygoma. As a rule, a complete separation of all of 
both maxillary bones from the base and the skull occurs. 

In many ways the principle of treatment of the second and third classiea] 
types of maxillary fracture is identical. When the body of the mandible is 
fractured, it has long been known that if the maxilla were not fractured and 
the teeth were present, the maxilla formed an admirable splint for the lower 
jaw when the mandibular teeth were fixed to the maxillary teeth. It has not 
been so generally recognized that the same principle in an adverse manner may 
be applied to a fracture of the maxilla. In other words, when the mandible 
is intact, it may be used for a splint and for support to hold the maxilla intact, 
In such a ease, if the lower teeth are wired to the upper teeth, it necessarily 
follows—when one holds the lower jaw in its proper position—that the frae- 
tured jaw must unite with the teeth in occlusion. 

In the past for the care of fractures of the second and third classical types 
just discussed, many complicated splints have been used. The principle of 
these splints was to fix the teeth to some type.of arch with attached lateral arms 
which were reversed on themselves after they had been projected forward past 
the corner of the mouth. The reversed lateral arms were then fixed to a plaster 
or leather head cap. In other words, the maxilla is held fixed upward in normal 
position when the arms of the splints are attached to the skull appliance. It 
is difficult to adjust splints of this type to the proper level. Thus, if the 
lower teeth are not placed in occlusion with the upper teeth, when union occurs, 
one is likely to find that the occlusion has been altered. 

Recently we have used a simpler method than the preceding. The method 
assures proper occlusion of the teeth after healing has occurred. At first, no 
effort is made to replace the displaced bone. After most of the swelling and 
edema of the internal nose has disappeared (in about ten to twelve days) when 
the patient is able to breathe freely through his nose, one may replace the 
lowered maxillary fragment. Immediately after the injury, and until free 
nasal breathing is established, the nose is irrigated with a saline solution to whieh 
some vasoconstrictor chemical has been added, every two or three hours. When 
the air passages through the nose have become clear, the upper teeth are wired 
to the lower teeth. A skull cap is placed over the skull. A chin cup is placed 
beneath the chin or body of the mandible. Between the chin cup and skull 
cap are placed rather strong elastic bands—two on a side. These bands are 
placed in such a manner that the chin and the body of the mandible are lifted 
upward (Fig. 44). The principle is to use the mandible as a splint for the 
maxilla. This method assures proper occlusion, and, if the elastic bands are 
tightened sufficiently, the upper jaw is brought into proper position rather 
quickly. 

Oceasionally, a child or an adolescent girl will complain of this method 
as being rather uncomfortable. In several cases of this type a plaster skull 
cap has been placed about the head. Very fine steel wire was then run through 
the tip of the mental part of the mandible. To a very stiff wire placed in the 
head cast so as to project forward, the fine steel wire was attached (Fig. 4B). 
By this means, the upper jaw can be efficiently held at any point one wishes. 
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Fractures in the Malar Region 


The body of the malar bone not uncommonly is driven backward and im- 
pacted. When the direction is somewhat downward, the bone may impinge 
upon the coronoid process and the ramus of the mandible and prevent the 
mouth from opening. The orbital box is changed in shape. Very commonly 
the eye globe drops downward and somewhat backward. When one cannot 
replace the malar bone by inserting a screw elevator through a small opening 
in the line of fracture, one may obtain replacement by inserting a long, slender 
hone elevator into a small opening at the upper border of the temporal ridge, 
thence following the bony wall of the fossa to engage the posterior wall of the 
hone so that it can be pried forward, or by introducing a sound into the antrum 
through the canine fossa after which the bone is pried into place. 


Fig. 4.—A, Head cap made from a felt hat with very heavy elastic bands on the sides to 
elevate the lower jaw into proper position. The lower teeth should be wired to the upper teeth. 
B, Example of a severe crushing injury of the nose and upper jaw in which the lower jaw was 
pushed into position and held there by means of a steel wire attached to a heavy projecting 
wire which was buried in a plaster head cast. A wire was also placed through the nasal bones 
to hold them together. Although it is not shown in the photograph two dental rolls were placed 
over the nasal bases to hold them together. (Am. J. Surg.) 


Recent Fractures of the Mandible 


A large variety of dental splints has been recommended for -use in the 
management of fractures of the body of the mandible. But when there has 
been no bony loss and the maxilla has not been fractured, for the vast majority 
of fractures of the mandible dental splints are unnecessary. The principle of 
using the maxilla for a splint to hold the mandible in position after the lower 
teeth are wired to the upper teeth is the most simple method. <A bilateral frac- 
ture of the submental region is particularly difficult to hold in place just by 
simply wiring the lower teeth to the upper teeth because of the spasm of the 
geniohyoglossus muscles. In such cases one may resort to placing cireum- 
ferential wires entirely around the body of the mandible after which they 
may be passed posteriorly to the alveolar ridge, through the palate and across 
the floor of the nostril just above the maxillary bone and then downward 
beneath the upper lip (Fig. 54). When the palate is very high, one may have 
Sufficient space to pass a wire above the apex of the incisors through the upper 
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alveolus. By these methods the mental fragment of the mandible can be held 
firmly upward in apposition with the maxilla. 

Fracture at the angle is sometimes difficult to treat properly. The main 
difficulty in such a fracture arises when the fracture line is posterior to the 
last occluding molar. When this happens and union occurs, the patient does 
not open his mouth normally. When the third molar is present, if the ramus 
fragment impinges against the tooth and is held from being pulled forward by 
it, the third molar should not be removed but should be left in position for 
a period of about three weeks for the purpose of maintaining the position of 
the ramus after the lower teeth are wired to the upper teeth. Usually after 
about three weeks the soft tissues about the fracture will have become firm 
enough to hold the distal fragment in place (Fig. 5B). Now with care, one 
can remove the third molar to prevent its continued action as a foreign body, 
Usually this is not difficult as it will be found to be considerably loosened. 
When the third molar is absent or does not hold the ramus downward or back- 
ward, the most efficient method is to fix the ramus in its proper position by 
means of a wire passed through the posterior border of the ramus. The wire 
is anchored to a plaster skull cap. To expose the posterior edge of the ramus 
a small incision is made posterior to the angle of the jaw. After a small hole 
is drilled in the bone, a silver wire is passed through the hole. This wire is 
looped over a projecting heavier wire extending from the region of the mastoid 
part of the cast. To unite the ends of the bones by direct wire usually leads to 
sequestration about the wire which tends to interfere with union. 


Fig. 5.—A, Example of a bilateral fracture of the mental region which was held in place 
by means of a circumferential wire placed about the mandible and up over the maxilla in the 
subnasal region. B, Example of a fracture at the angle of the mandible in which the third 
molar holds the ramus back in proper position. (Am. J. Surg.) 


Because of the close attachment of the internal pterygoid internally and 
the masseter externally, fracture of the ramus usually shows little or no dis- 
placement. Therefore, one usually has no trouble in taking eare of fractures 
across the ramus if one simply wires the lower teeth to the upper teeth. By 
this method, good position ordinarily will be obtained. 

When the condylar neck is fractured, it is usual for the condyle to be 
pulled forward somewhat by the external pterygoid muscle. As a rule, how- 
ever, if the lower teeth are wired to the upper teeth when union occurs, the 
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function will be satisfactory. Rarely, one sees a fracture dislocation of the con- 
dyle. When the fracture line is rather low adjacent to the ramus, open reduc- 
tion is satisfactory. When the fracture line is high, possibly one is wiser if 
the condyle is removed. Reduction is almost impossible to maintain. 

The simplest and best method of handling an edentulous fracture of the 
body of the mandible is to cireumscribe the lower jaw and a superimposed 
splint or lower denture if it has not been lost or broken. 

It is not possible to wire the lower teeth to the upper teeth in children as 
arule. The deciduous teeth do not withstand traction well. Nor is their shape 
such that wires ordinarily will stay in place about the neck. Therefore, in frac- 
tures of the jaw in children it is sometimes necessary to make use of a dental 
splint which is cemented to the teeth. 

When the tooth necessary for superimposed intermaxillary wiring is ab- 
sent, a horseshoe-shaped half-round heavy wire of German silver may be wired 
to the remaining teeth of either upper or lower jaw, or both. By passing cross- 
wires over the half-round wires proper fixation may be obtained. 


B. THE LATE CARE OF MAXILLOFACIAL INJURIES 


It has been emphasized that whenever the circumstances and condition of the 
patient permit, most injuries of the face and jaws should be subjected to 
immediate or early reconstructive procedures. It is, however, common knowl- 
edge that often these accidents are complicated by severe injury elsewhere. 
From necessity, therefore, it may be advisable to delay a reparative operation. 
The tendency for early swelling to develop and an excessive edema to be mani- 
fested after injury is liable to cause the inexperienced surgeon to overlook a 
depressed fracture of the upper facial region. Careful physical and roentgeno- 
logic examination, however, should prevent this latter all too common mistake. 
In the maxillary region neglected severe healed injuries are especially difficult 
to treat. As a rule, however, if the surgeon uses judgment in the selection of 
the methods at his command, his effort will be well justified. 

The four general procedures which one has at his command in the treat- 
ment of late or healed deformities may be expressed briefly as: (1) replace- 
ment of displaced soft tissue or bone, (2) substitution of soft tissue or bone, 
(3) camouflage of the deformity by the addition or the insertion of various 
substances to build out contour where replacement or substitution is not ex- 
pedient, and (4) artificial internal or external prosthesis. The general condi- 
tion of the patient, extent of the lesion after careful physical and, if necessary, 
roentgenologic examination, the availability of the tissue required for recon- 
struction, age, sex, and status in life are the most prominent factors which will 
influence the surgeon in the selection of the course which the reconstruction 
should follow. 


SURGICAL PROSTHESIS 
NATHANIEL A. OLINGER, B.S., D.D.S., BLoomrrietp, N. J. 


Definition.—Specifically, surgical prosthesis is used to designate the me- 
chanical restoration of lost tissue of the intraoral and extraoral structures. 
Generally, it is that branch of dentistry which aims to reconstruct congenital and 
acquired defects by appliances intimately associated with surgical treament. 

Benefits from this type of service are numerous: 

1. To restore function as far as possible. 

2. Improve appearance. 

3. Improve speech. 

4. Improve the morale of these unfortunate patients. 


History.—The study of surgical prosthesis is not a new subject, but it has 
remained in the background because of the lack of leadership and publicity. 
However, a great deal more interest and cooperation has been shown by the 
surgeon in the rehabilitation of these patients since the first World War. 

Actually, in reviewing the historical facts it is learned that surgical 
prosthesis was practiced as far back as the fifteenth century. Many skilled 
practitioners artificially restored essential parts of the body, such as, orbit, nose, 


lip, cheek, as well as various palatal defects. We are indebted to such men as 
Alexander Petronius, 1565; Ambrose Paré, 1579; Pierre Fauchard, 1728; M. 
de-la-Barre, 1820; M. Snell, 1828; Kingsley, 1865; Mitchell, 1906, and countless 
others, for much of the progress we have made thus far in the art and science of 
surgical prosthesis. 

Today, by employing basically similar, but much more improved, materials 
and appliances. we are attempting to restore the defects of congenital and ac- 
quired origin. The congenital cleft palate is one of the principal oral defects. 
Other deformities are the acquired defects in the intraoral cavity and in the 
extraoral structures which are invariably associated with the destruction of the 
remaining anatomical parts. These may involve the loss of a section of the 
maxilla, mandible, nose, orbit, ear, or cheek. 

In classifying the oral and facial defects suitable for prosthetic treatment, 
we find that they form two main groups: 


A. Intraoral defects. 
1. Maxillary. 
a. Dental. 
b. Alveolar. 
2. Mandibular. 
a. Dental 
b. Alveolar. 


From the School of Dental and Oral Surgery, Columbia University, New York City. 
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3. Palatal. 
a. Congenital. 
b. Acquired. 

B. Extraoral defects. 

1. Orbital. 

2. Aural. 

3. Nasal. 

4. Cranial. 


Intraoral Defects: 

Maxillary and mandibular defects—The most common oral defect is a 
dental one. This involves the loss of teeth due to such causes as caries, maloeclu- 
sion, gingival diseases, and trauma. In the areas of missing teeth, considerable 
resorption takes place in the alveolar process, thus causing a labial and buccal 
depression. As a result, there is a distortion of facial symmetry leading to a 
cosmetic disfiguration. Some of the causes for the continuous resorption of the 
alveolar process following the extraction of the teeth are: 

1. Local pathology. 
2. General lowered resistance. 
3. Ill-fitting partial or full dentures. 

Nevertheless, resorption of the alveolar ridges in the upper and lower jaws 
may continue throughout life, and if it cannot be controlled, the ridges may 
eventually become entirely flattened. 

In patients above 60 years of age, the atrophied condition of the jaws, due 
to the gradual loss of all the teeth and the marked resorption of the alveolar 
processes, produces alterations in the features of the person with which we are 
all familiar. There is the downward drooping in the corner of the lips and at 
the ala of the nose. Due to the closure of the bite, the nose and chin approx- 
imate each other. Naturally, in restoring the function for these individuals, 
careful consideration must be given to facial contour and natural expression as 
well as to speech and temperament. 

Palatal Defects ——There are two types of palatal defects: 

Congenital.—It is evident that the normal development of the face is a 
very complicated process, involving the orderly conduct on the part of at least 
five pairs of primordia, and depending upon a regular and precise plan of fusion 
which neither halts prematurely nor continues excessively. 

Thus, certain malformations in the face region and in the roof of the mouth 
are brought about by defective fusion or complete absence of fusion between 
certain structures during the earlier embryonic life. 

Oceasionally, the palatine process of the maxillary process fails to meet not 
only its fellow of the opposite side, but also the vomer which may be lacking 
entirely or in part. The result is a cleft in the palate, a condition known as 
cleft palate. 


The congenital cleft palate may be classified as follows: 


1. Fissure in the azygos. 
2. Fissure in the uvula. 
3. Fissure in the soft palate. 
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4. Fissure in the soft and hard palate. 

5. Fissure in the soft and hard palate through the alveolar ridge, at 
the junction of the maxilla and premaxilla accompanied by a cleft 
lip. 

6. Fissure in the soft and hard palate through the alveolar ridge, in- 
volving both sides of the maxilla, freeing the premaxillary bone with 
a double cleft lip. 

In properly selected cases, surgical restoration of the cleft palate is the 
procedure preferred. The results usually obtained by a skillful oral or plastic 
surgeon are remarkable. However, there are several contraindications to success 
ful surgical treatment. Some of these factors are: 


1. Age of the patient. 

2. Extensive defect. 

3. Inability of grafts to take. 

4. Secondary defect caused by excessive postoperative tension. 
5. Health of the patient. 


In ordér to comprehend the difficulties of the surgeon as well as of the 
dentist, it is essential to study the normal tissues and their functions. A thorough 
knowledge of the anatomy, physiology, embryology, histology, and biology must 
be at one’s command before attempting to restore the abnormal to the normal. 

Thus, the surgeon must cooperate with the dentist, and where the former 
believes an operation is not indicated, it is then the opportunity of the skilled 
dentist to attempt the restoration. 

Impression technique for cleft palate cases ——A careful examination of the 
mouth should be made. All defects should be noted and held in mind when the 
impression is to be taken. Any hydrocolloid material serves admirably for this 
purpose. It is desirable to get as accurate an impression of the cleft margins and 
the depth of the cleft where the reconstruction of the nasal septum is con- 
templated. Due to the innumerable variations in these cases, stock water cooled 
trays are often inadequate, and they must be modified as the occasion warrants. 
This may be accomplished by soldering soft impression tray metal to the tray 
as and where desired. In the complete cleft, where the vomer and turbinates 
are absent, an artificial septum should be constructed. Phonetic and vocal 
quality are greatly improved by the artificial replacement of these structures. 

After a suitable tray has been selected and the required alterations made, 
impression material is placed in the center of the tray in sufficient bulk to insure 
adequate coverage of all necessary anatomic detail. This material is then covered 
with a film of vaseline or glycerine. The loaded tray is now carefully inserted 
in the mouth. The heel or posterior portion of the tray is first brought into 
position. The seating of the tray is so managed that the impression material is 
forced upward and anteriorly into the cleft. This prevents an excess of the 
material from escaping into the pharyngeal region. The tray is held in the 
desired position. A little muscle trimming is done when necessary, and cold 
water is permitted to cool the impression. When the material is sufficiently 
chilled, the seal is broken carefully in the region of the tuberosity, in the muco- 
buccal fold, and the tray with the impression is removed. If any part of the 
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impression is broken off in the nasal cavity, carefully remove it with the blade 
of an instrument, backward and downward. This segment can be restored to its 
proper position, and held with pins. Box the impression and make a model of 
stone. This is our study model. 

In anterior clefts or clefts not extending beyond the terminus of the hard 
palate, no gagging difficulties will be experienced by the patient. If the cleft 
extends into the velum, however, it may become necessary to employ local or 
topical anesthesia in the posterior palatine foramina. In such cases, where the 
tissues are not sufficiently desensitized by the injection in the posterior palatine 
foramina to eliminate the gagging action, a lump of sugar saturated with a drop 
of spirits of camphor slowly dissolving in the mouth will, in average cases, pre- 
vent gagging. 

On our study model, we may plan the case. Abutment teeth, the type of 
arch, the width of the cleft, and the length of the remaining hard palate are con- 
sidered. The case is designed on this model. 

Working model impression technique.—In the event of a complete cleft 
palate with a large opening into the nasal cavity the procedure may be divided 
into two parts. 

1. Impression of the nasal portion. A piece of soft impression tray 
metal is burnished over the cleft on the study model. This is per- 
forated throughout with a sharp pointed instrument or bur, so that 
the roughened portion shall be palatally or nasally. This tray is 
filled with a generous bulk of hydrocolloid and gently lifted into 
place. Allow this to cool by spraying cold water in the mouth. 

. Impression of the palate. While the nasal impression is in place, a 
hydrocolloid impression of the mouth is taken in a water cooled 
tray. The oral and nasal impressions are carefully removed. The 
nasal impression is placed in the proper position and a model is 
poured. 


Laboratory construction for obturator—tThe cast of the mouth is now ready 
for laboratory technique. The cleft is filled in with hard wax and made to con- 
form with the remaining lateral plates of the palate so that a normal contour is 
given to the roof of the cast. The design previously made on the study model 
is now executed. A base plate is constructed, and a bite is obtained against the 
lower teeth. Careful consideration must be taken in constructing the proper 
clasps. Where the teeth are closely approximated, the Jackson crib clasp is 
indicated; where the teeth are separated, the Bonwell or Gillette clasp is ideal. 
In most cases two clasps are generally sufficient to retain the denture. 

Clasps are bent into shape, teeth are ground into occlusion, and waxed into 
position. If the ‘‘try-in’’ is satisfactory, we are ready to construct the vomer 
attachment. First, the pin lock hinge attachment must be accurately positioned. 
This attachment is constructed in two parts. The female portion of the attach- 
ment is waxed in the palatal portion of the denture, or obturator. This must be 
accurately placed in the posterior extremity of the palatal portion so that the 
Other half portion fits in the exact center of the pharyngeal opening. When this 
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portion of the obturator is satisfactory, it may be made in vuleanite, in light 
metal alloys, and in acrylic. 

The vomer is formed by making a double thickness of baseplate wax; it 
is formed into the shape of a rectangle and is seared to the nasal aspect of the 
trial plate. While it is in the soft stage, it is placed into the mouth. It is then 
removed, and the excess is trimmed off and a border of carding wax is traced 
on the periphery. Black carding wax is used here, or a soft wax may be made 
by melting equal parts of pure beeswax and paraffin. The obturator is again in- 
serted in the mouth after the carding wax has been traced, and then removed, 
This is done until the artificial vomer conforms with the remnant of the re- 
maining vomer. 

After the above portion of the denture is completed in vuleanite, acrylic, 
or metal, we are ready to work on the velum. Since the attachment or part oi 
the pin lock hinge has already been imbedded in the denture, the other half of 
the hinge is connected with the fixed hinge in the denture so that it hangs 
posteriorly in the nasopharynx. A triangular piece of baseplate wax of suffi- 
cient width is added to the loop so that it contacts the pharyngeal wall and ex- 
tends to Passovant’s pad at the superior constrictor muscle. The patient is asked 
to swallow, turn his head sideways, backward, and forward. 

The denture is removed; a careful examination is made of the velum, and 
slightly more than the excess is removed. It is then traced with carding wax. 
The exercise is repeated several times until the velum extends to the Passovant’s 
pad. Upon swallowing, the palatopharyngeal muscles should grasp the velum 
to shut off the nasopharyngeal cavity. This forms a seal preventing fluid or 
food from passing into the nasal cavity. 

The patient is asked to exercise by pronouncing the guttural letters such 
as: K, G, Q, ete. The obturator with the velum is again removed from the 
mouth, and either excess is removed, or soft wax is traced where there is a de- 
ficiency. When the patient feels comfortable, it is removed and is ready for 
processing. 

Upon the completion of the obturator, it is inserted in the mouth, and the 
necessary corrections are made. The patient may make several visits for minor 
adjustments, and he is then taught to practice phonetic sounds, e.g., the vowels as 
a in ate, at, ah followed by the sounds of all the explosives, e.g., g as in give, k as 
in king, q as in quite, ete. The object-of this exercise is to strengthen and develop 
the pharyngeal and palatal musculature so that it will firmly and involuntarily 
close around the artificial velum, completely preventing the vocalized air from 
escaping into the nose. 

It is absolutely essential for the patient to be given speech lessons by 4 
teacher who really understands the speech problems of a cleft palate patient. 


Two types of obturators for cleft palate cases: 


1. Movable, or pin lock hinge type.—This is serviceable where the 
musculature of the soft palate is flexible, and sufficient palato- 


pharyngeal muscles remain, to envelop the artificial velum. AS 
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mentioned previously in this paper, when the nasopharynx is to be 
closed off from the oropharynx, the palatopharyngeal muscles en- 
velop the artificial velum and bring it backward to contact Passo- 
vant’s pad. 

This type of appliance exerts little leverage on the abutment 
teeth, and thus the teeth are not loosened easily. 

. Immovable or stationary type——Here the obturator has a projection 
from the posterior end of the retaining denture into the pharyngeal 
cavity. It is so shaped on the lateral and posterior surfaces that the 
palatal and pharyngeal muscles are always in contact with the ap- 
pliance in their various movements. 

This appliance exerts a greater strain on the abutment teeth and 
the possibility of the eventual loosening of these teeth must always 
be considered. It is contraindicated where there are insufficient 
teeth for the purpose of retention. 


Fig. 1—Complete cleft, Class 6. Missing vomer and turbinates. 
Fig. 2.—After insertion of obturator. 

Fig. 3.—Patient before obturator was inserted. 

Fig. 4.—Obturator appliance inserted. 


We have found that the movable appliance, which simulates the normal 
tissue to a greater degree, is more satisfactory than the stationary type. Never- 
theless, the stationary type also has its place in this field. 


Acquired Defects.—These arise from: 
1, Trauma, e.g., gunshot wounds, automobile and airplane accidents, ete. 
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2. Disease—sarcoma, carcinoma, osteomyelitis, tuberculosis, syphilis, 
ete. 
3. Radium and x-ray burns. 
The acquired defects vary from a slight perforation in the hard or soft 
palate to the complete loss of the soft tissues and bony framework. 


Fig. 5.—Perforation at the junction of the hard and soft palate. 


Fig. 6.—Nasal portion of the appliance with posterior L for retention and support to the 
soft palates. Constructed in metal wire clasp butterfly design. 
Fig. 7.—Palatal aspect covering perforation with overextended flange. 


There are several means for the retention of restorations in acquired de- 
fects: 
1. By adhesion and atmospheric pressure, as in edentulous cases. 
2. Utilization of existing teeth as abutments. 
3. Flanges extending into existing perforations. 
4. With aid of plastic surgery. 
5. In rare cases, the use of: 
a. Ball and socket shaft attachment. 
b. Spiral springs. 
ce. Horizontal spring and lever. 
d. Piston with a spring supported by two spurs attached to 
the denture, 
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Technique for nasal prosthesis: 

1. Impression.—Negacoll is heated in a double boiler to a semi-liquid 
form. This is then applied, a half inch in thickness. To give the 
negacoll bulk, it is covered with plaster of Paris. The mask is care- 
fully removed and poured in stone. 

. The patient is asked to bring in several recent photographs, es- 
pecially those in profile view. On the cast, a nose is molded in 
plasticine until it harmonizes with the patient’s face. This is just 
a rough model. 

The cast is boxed and a counter-die is poured of stone. When 
the stone has set and separated, the plasticine is removed. A hole, one- 
half inch in diameter, is drilled on the opposite side of the cast. The 
cast and counter-die are placed together and melted wax is poured 
into the hole. 


4. is: 9.—Palatal retaining appliance in metal with wire clasps, completing the case with 
acrylic resin to replace the lost bony structure. 


Fig. 10.—Appliance in the mouth. 


3. This wax model is checked on the patient’s face and corrected. The 
nose (wax) is now sealed on the cast. The same procedure is fol- 
lowed as in point 2 above, except when making a metal restoration. 
Vultex is poured into the mold and is then heated in the electric 
furnace to ‘175° F. for six hours. 
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4. Metal nose. Here the electrodeposition method can be utilized. 

a. The same technique is used for impression as above. The plasti- 
cine and wax are removed, and reproduced in carnauba com- 
pound wax for the purpose of depositing electrically a base to 
utilize tissue support. 

. A silver base (30 gauge) is electrodeposited by the Hanan tech- 
nique. This portion is then thoroughly dried under a blast of 
warm air. 

. To this is attached the wax veneer (liquid wax was painted over 
the plasticine model) which constitutes the desired contour to 
be reproduced in the completed appliance. 


Fig. 11.—Loss of the nose due to syphilis. Artificial nose made of latex with two spring 
flanges inserted through the nasal opening. 


Fig. 12.—Latex nasal and lip prosthesis. 


. Over this, a 40-gauge thickness of silver is laid down by electro- 
deposition, and thus the restoration is completed. 

. The wax is now boiled out, leaving a hollow, light and strong 
appliance. 

. The restoration is then tinted with flesh color lacquer as a basi¢ 
tint. This is then followed by the final tint to harmonize with 
the complexion. 

The ear, orbit, and other organs may be executed in rubber or 
metal, using the same method. 


4 
> 
‘ 
~ 4 
Ay 
a 


Surgical Prosthesis 


Methods utilized to support artificial nasal restorations: 

. From the floor of one or both of the nasal chambers and from the 
roof on the sides. 
From the floor of the nasal chambers and spectacle frames. 
From spectacle frames solely. 

. Adhesive cements. 
Support and retention derived from natural teeth or by an arti- 
ficial denture supplying the missing teeth using a split-pin attach- 
ment or a perpendicular post. 


OTHER UNUSUAL CASES 


1. There has been a complete resection of the left maxilla including the removal 
of the teeth and a portion of the septum. The adjoining tissues were in a 
healthy condition. The first premolar was missing. 


Technique: 

a. Two impressions were taken: one, a study model and the second, 
a working model. The technique for the impressions is the same as 
previously described. The models are poured in stone. 

. A full east gold crown was prepared for the first molar. Deep 
grooves were placed on the mesial and distal of the crown to ae- 
commodate a Jackson crib spring clasp, and a cervical wire clasp was 
placed on the cuspid. 

On the remaining palatal portion of the maxilla, a palatal cast re- 
taining denture was constructed (gold or vitallium). 

. The clasps were placed into position as well as the retaining denture, 
on a duplicate of the master model. A small flange was added which 
extended into the cleft about 3 mm. The parts were then soldered 
together. 

Complete sealing of the cleft was obtained by the addition of soft 
wax to conform accurately to the margins of the nasal aspect of 
the cleft. This method serves as an aid in providing adequate res- 
onance and tonal quality to the voice and speech. 

Baseplate wax was then added to the gold or vitallium which was 
east to conform to the palate and restore the normal contour to the 
palatal dome. 

. This is then duplicated with the teeth set up in occlusion and at- 
tached to the retaining denture in acrylic, resin, or vuleanite. 


The completed restoration functions as an anatomic part. The appliance 
is light in weight and can easily be kept clean. 
2. A corrective appliance in the case of a gunshot wound involving multiple 
fractures of the mandible with severe lacerations of the cheek. 


a. To a metal or vuleanite splint over the teeth, a perpendicular wire, 
in the form of a T (gauge 18), is vuleanized or soldered. 

b. Near the center, two eyelet wires, from 2 to 4 inches long, are looped. 
They are imbedded into either a vuleanite or a compound cheek pad. 
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A spring is fitted on the T, one end fastened to the splint and the 
other against the cheek pad. 


Many modifications may be utilized as the existing condition requires, 
These appliances serve in the prevention of tissue collapse and adhesions. 

3. The patient presented had a lower jaw prominently developed, which pro- 
truded well beyond the maxillary teeth when the mouth was closed. The 
bite was closed, and the nose and chin were closely approximated. 

This patient had a cleft palate, and it was surgically repaired. 


a. 


A full impression was taken of the maxilla and the case was designed 
with round wire clasps on the molar and premolar teeth. 


b. A lower impression was taken and also the bite. 
. The case was set up and the bite raised to the desired height. 


. The case was cast using onlays on the posterior teeth to maintain 


the bite. 


. The patient wore this case for two weeks. 
. By adding wax on the denture, the upper lip was contoured to the 


g. 


4. In this 


desired form, and teeth were set up, anterior to the patient’s teeth. 
The case was then finished in acrylic. 
ease the body of the mandible was resected. The second premolar 


and first and second molars remaining on the right side and the second molar 
on the left side. Cast crowns were made for these teeth. 


a. 


b. 


14-gauge wire was placed a little below the ridge and soldered to the 
crowns. 

Two square metal pieces were soldered to the arch, approximately 
at the cuspid area. A hole was tapped in each square. 

A wax impression was taken which curved upward to fit the space 
between the right second premolar and left second molar. 


. The wax was tapered to form the chin and mental depression. The 


square metals were imbedded into the wax and covered to form a 
flat ridge. 


. Two pins were set into the wax through the square metals. The 


pins and wax forms were removed and processed either in vuleanite 


or acrylic. 
The finished appliance was placed in the mouth and the pins re- 


positioned. 


. An impression was then taken of the lower jaw in situ. Then, the up- 


per impression was taken, as well as the bite and the case articulated. 


. After the teeth were set up, and the pins attached to the wax ‘‘try- 


in,’’ the case was finished in acrylic. 


i. The finished denture was then set with the pins fitting into the man- 


dible restoration, thus locking the two together. 


In the event the mandibular restoration is too large to insert into the 
mouth, it is then necessary to split the case in half and insert separately. 
5. Another type of denture support in the case of a lost mandible or maxilla is 
the horizontal spring connected with a lever. This was described by Dr. 
V. H. Kazanjian of the Harvard Dental School. 
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. Two buttons are attached to the lower denture, one at the bicuspid 
region and the other at the third molar region. 

. A horizontal spring is attached to the anterior button at one end, 
and to the short arm of a lever at the other end, with the posterior 
button acting as a fulerum to the lever. 

. The long arm of the lever fits into a groove made on the buceal aspect 
of the upper denture. 

. As the patient opens and closes the mouth, the tension of the spring 
retains the denture in position. 


_ Fig. 13.—Resection of the right side of the mandible from the premolar on the left side. 
Retainer and denture were constructed in two sections, chin insert, denture resting upon the 
artificial ridge with a partial denture in the maxilla and controlled by a piston, shaft spring 
leverage appliance. 


6. Restoration of the external contour of the face with the loss of the surface 
tissues. 
These are usually constructed as a part of an artificial denture attached 
with a masklike appliance, using vultex. 
The loss of a portion of the lip may be made and attached to the denture 
either with acrylic or vultex depending upon the extent of the defect. 
Attempts have been made to reconstruct the tongue. In some cases where 
a third to two-thirds of the tongue has been amputated, a hollow tip restoration 
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controlled by the stump of the tongue and by means of a swivel pin attachment 
has been somewhat successful. 

War injuries of the face and jaws involving fractures, comminution or de- 
struction of the bony structures, and laceration or destruction of the associated 
soft tissues: 


Fig. 14.—Loss of the full upper palate due to x-ray burns. Denture was constructed with 
spiral springs. 


Fig. 15.—Sarcoma of the orbit, entirely enucleated. Vulcanite prosthesis with rotating 
glass eye. 

Fig. 16.—Metal retaining appliance. Teeth set up ready for plastic surgery of the lip 
and nose. 


The surgeon’s aim is to restore all tissues to as near normal as possible; 
to repair the injured bone without deformity or loss of function, and to close 
the wounds with the least possible disfigurement, sear formation, or adhesion. 
If no appreciable loss of soft or bony tissues has occurred,. these objectives are 
more easily attained. On the other hand, if a distinct loss has taken place, it 


be 
~ 
4 2 
4 + ‘ 
ain 
j 
Fig. 16 


Surgical Prosthesis 235 


then becomes necessary to resort to plastic operations or to artificial devices which 
serve as functional or cosmetic substitutes. 

In treating the displacement of the bone which results from fracture, max- 
illary splints are used to hold the remaining parts of the jaws in that position. 
which represents the former occlusion of the teeth. In a strict sense the splint 
deals only with the repair of bone. In nearly all cases of gunshot injury to 
the jaws, the soft tissues are also involved, and certain types of appliances may 
be designed to aid in their proper formation. Such appliances in construction 
may be an integral part of the splint, an adjunct to it, or entirely separate 
from it. 

It is obvious that the care of the soft parts and the consideration of bony 
structure are inseparable, and it is accordingly of great importance that due 
regard be given to the construction of a mechanical appliance for the repair of 
both. As a ease of gunshot wounds of the face and jaw progresses from day to 
day, slight or radical changes are frequently indicated in splints or appliances. 
Often, surgical assistance is obligatory, or of a nature which tends to hasten the 
patient’s convalescence or to forestall a certain deformity. In these events, 
the use of appliances and surgical procedure are inseparable, for, in many in- 
stances, the proposed operation would fail without the help of a suitable me- 
chanical appliance or perhaps the appliance would serve no purpose without 
surgical interference. Ideal results can be attained by a combination of ap- 
pliances and surgery. Mechanical appliances for soft tissues should be con- 
sidered primarily for directing the course of recovery and not merely for cor- 
recting a deforminty. Their greatest usefulness, by far, lies in anticipating 
certain conditions, and preventing the occurrence of disfigurement or distortion. 


1. Appliances may be employed to support the soft tissues immediately 
or soon after injury. At this period the parts are soft and mobile, 
and though inflamed, gentle pressure may often be applied to direct 
the course of healing and to avoid undue contraction. 

Appliances may keep the intraoral tissues in such a condition that 
ultimately the contours, the shape of remaining alveolar ridges, and 
muscular attachments are more natural and therefore are more re- 
ceptive to dentures or oral restoration. 
Appliances may be indispensable to a successful plastic operation. 
The shape and expression of the human face depend upon the strue- 
tures supporting the soft tissues, and in surgery for cosmetic or func- 
tional effect, the appliance from necessity often becomes the sub- 
stitute for the substructure. All appliances, for whatever purpose, 
should have the following essentials in construction: 
a. The appliance to be as simple as possible. 
b. The appliance must fit the mouth and its adjacent tissue with 
a high degree of accuracy. 
It should be retained in position without difficulty or ineon- 
venience. 
It should be easily adjusted either by the surgeon or patient. 
It should be hygienic. 


236 Nathaniel A. Olinger 


Intraoral and extraoral appliances merge into each other, particularly in 
comminuted fractures with an appreciable loss of soft and hard tissue. The ap- 
pliance in one instance directs the repair of tissue, and at the same time acts as 
a temporary prosthetic substitute for the bony tissue. 

In the treatment of all cases of injury to the intraoral cavity and extra. 
oral structure, it is most important to have the remaining parts of the maxilla, 
mandible and oral tissues prepared to receive artificial appliances. Just as in 
orthopedic surgery, the operative technique is modified as far as circumstances 
permit to facilitate the reception of artificial limbs. 


Fig. 17A.—Loss of an ear. 


Fig. 17B.—Artificial ear made of latex. 


Appliances preparatory to plastic surgery may be indispensable to the 
plastic surgeon. The object of such appliances is to act as a support to the tis- 
sues and to replace lost hard substructure. They serve to control the contraction 
of the soft tissues, and also serve as a guide over which plastic operations are per- 


formed. 
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In cases where injury or disease involves the loss of the mandible, chin, 
and the sublingual tissues, the first essential step is to preserve the remaining 
posterior parts of the mandible in an anatomic position. This must be ac- 
complished at a time soon after injury, while the rami are mobile; otherwise 
during the process of healing they become displaced by muscular contraction 
and adhesions may result. An appliance in this case should be inserted at an 
early stage, either by wiring the remaining teeth to the maxillary, or with heavy 
alloy plate (gauge 24), cut about %4 inch in width, shaped to the mandibu- 
lar arch. To the posterior half, modeling compound is added to serve as 
a sort of intermaxillary splint. This acts as a temporary appliance during 
the healing period. It also serves to avoid displacement of the rami and the 
borders of the buccal suleus. At a later date a more permanent appliance is 
designed to reproduce the missing portion of the mandible. 


Fig. 18.—Loss of the nose, two-thirds of the palate edentulous (war veteran). Metal cast 
nose with septum and two split pins attached. Full upper denture with a vomer constructed 
on the nasal aspect of the denture. The vomer with the two boxes was cast in metal. The 
_— prosthesis is inserted in the vomer portion, thus retaining the nose and denture securely 
n place, 


In conclusion, we learn that some of the indications for surgical prosthetic 
restorations are: 
1, When immediate painless results are desired. 
2. When the deficiency is due to a disease that makes surgery a doubt- 
ful procedure. 
. When the defect is too extensive—congenital or acquired. 
. When the physical condition of the patient contraindicates the 
strain of a long series of plastic operations. 
. When a temporary appliance is desired preceding a series of op- 
erations. 
. When a temporary appliance is desired during the treatment in nasal 
amputation, or in operations upon the face or jaws. 
. While the surgeon is waiting to see whether a tumor will recur, e.g., 
part of nose removed, 
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We now realize the full extent of the art and science of surgical prosthesis, 
Seldom are two cases alike, and success with one patient and failure with an- 
other may be expected. Common sense and personal ingenuity are absolutely 
essential for this specialty, because there is really no set of rules to follow. Bear 
in mind that you will progress much further after one bitter failure than after 


ten successes. 
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Case Reports 


CASE NO. 62 
GUNSHOT WOUND OF THE HEAD* 


Epwarp C. ArmBrecut, D.D.S., anp M. ATLEE SHILLING, M.D. 
WHEELING, W. VA. 


HIS ease is reported for several reasons: first, the unusual pathway taken 

by a bullet from a suicidal attempt; second, even in the presence of severe 
complications in the patient’s physical status her hospital stay was uneventful 
and recovery complete, and finally, the surgeon in civil practice has a limited 
experience with gunshot wounds. 

S. K., a 59-year-old obese, married Hungarian woman entered the emergency 
room of the Wheeling Hospital six hours after an attempted suicide with a .32 
caliber revolver. The bullet had entered the head through the right ear just 
posterior to the tragus and anterior to the external auditory canal wall. There 
was a moderate amount of bleeding from the nose and the right ear. The patient 
was conscious and able to answer questions intelligently. The history revealed 
that she had become very despondent because of a dull headache and vague ab- 
dominal pains. She did not give a history of polydipsia, polyuria, or poly- 
phagia. 

Findings.—On admission the blood pressure was 160/95; the radiographs 
(Figs. 1 and 3) showed the bullet lodged in the lateral wall of the left maxillary 
sinus at about its floor level. The pathway of the bullet could be seen clearly 
because of bone and lead fragments scattered along its course from the right 
external auditory canal, through the right condyle of the mandible, through the 
posterior part of the right maxillary sinus, entering the inner chamber of the 
nasal cavity just beneath the middle turbinate, passing through the septum and 
left middle turbinate on into the left maxillary sinus where it lodged in its outer 
lateral wall almost identical with the point of entrance on the opposite side. It 
is interesting to note that the bony structures caused no deviation of the bullet’s 
course which followed the floor of the antra, just anterior to the brain stem. 

The urine examination was four plus for sugar but negative for acetone; 
specific gravity 1.025; alkaline in reactions; slight trace of albumin; straw and 
cloudy in color and appearance. The blood sugar was 290 mg. while the blood 
picture was within normal limits except for a leucocytosis of 21,000 per c. mm. 

Diagnosis—Gunshot wound of the head complicated with obesity, diabetes 
mellitus, hypertension, and melancholia. 

Preoperative Treatment.—Oral and nasal hygiene. Prophylactic doses of 
tetanus and gas gangrene antitoxins were given. Insulin was given to control 
diabetes mellitus. 


*Oral surgical service, Wheeling Hospital. 
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Operation.—Through a sma!] incision in the left vestibule of the oral cavity 
the bullet was removed (Fig. 2). The wound was closed with silk and without 
drainage. A similar intraoral incision on. the right side was made and the large 
fragment of the fractured condyle was removed through the external ear wound; 
the incision was closed with silk and the ear wound packed with iodoform gauze 
saturated with balsam of peru. Drainage of both antra had been established by 
the bullet. 


Fig. 1.—Bullet lodged in left maxillary sinus below the zygomatic process. 


Fig. 2.—Condyle head and bullet after removal. 


Postoperative Treatment.—The insulin was continued and the diet was regu- 
lated for the diabetes mellitus. Sulfathiazole, one gram every four hours, was 
given for five days; then it was reduced to one gram every six hours for three 
days. Morphine sulfate, grain one quarter, was used for sedation. 

The postoperative course was uneventful except for a sudden hemorrhage 
from the right ear on the fifth day which, after some difficulty, was controlled 
by a tight bandage over the right ear area. The gauze packing was removed 
partially after the seventh day and finally on the fourteenth day was removed 
entirely. For the following three weeks there was a discharge from the ear 
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wound which undoubtedly came from the injured parotid gland; however this 
stopped six weeks from the date of injury thereby avoiding the much dreaded 
salivary fistula, and the wound closed. The temperature never went above 100 
degrees F. The antra were not irrigated until four weeks had passed after which 
weekly irrigations were carried out for a period of three or four weeks; at the 
end of this time the antra were clear. Although she was discharged on the 
eighteenth day from the hospital, she appeared for observation during a two- 
month period at the end of which time she complained of the dull headache and 
abdominal pains which had produced the despondency and was the cause of the 
suicidal attempt. 


Fig. 3.—After removal. 


Summary.—This was a gunshot wound of the penetrating type having a 
small hole of entry and a small hole of partial exit produced by a .32 caliber 
revolver through soft parts and destroying the continuity of bone in its pathway. 
According to the classification of wounds suggested by Hughes and Banks in 
1918, this would be called a single penetrating lacerated wound. 
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Erratum 


In the article ‘‘Aphthae and Herpetic Gingivostomatitis’’ by Lester R. Cahn, D.D.S., 
and Henry A. Bartels, B.S., D.D.S., in the Oral Surgery section of the March issue of the 
Journal, page 148, the sentence beginning on the tenth line from the bottom of the page 
should read, ‘‘These authors advise the use of chromic acid, 5 to 7 per cent.’’ 
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Editorial 


The Maxillofacial Service for England and Wales 


HEN an occasion arises that makes new and important demands on a 

profession or a specialty of a profession, we should pause and see what we 
ean learn from the experiences of the past or the accomplishments of a con- 
temporary. The experience of the British, therefore, should be of interest and 
value. In order to get some first hand information I asked Mr. M. A. Rushton, 
M.B., B.C.H., L.D.S., one of my correspondents who is located at the Plastic 
and Jaw Centre, Park Prewett Hospital, Basingstoke, England, to send me 
some information and to write me about his experiences with maxillofacial 
injuries in England. 


Mr. M. A. Rushton writes as follows: ‘‘In the United Kingdom severe 
eases of jaw injury are treated at a number of special Centres dispersed about 
the country whether the patient be a civilian or a member of one of the Armed 
Forces. The centres are staffed by personnel of the Emergency Medical Service 
together with medical and dental officers from the Forces seconded for the time 
being. Control is in the hands of the Ministry of Health, advised by Sir Harold 
jillies and Mr. W. Kelsey Fry. 

‘‘While it is realized that there are in various parts of the country numerous 
dental surgeons capable of treating fractured jaws, it is also clear that the 
best results are obtained when these cases are collected in an institution where 
special facilities are available, and in general local practitioners are cooperating 
very well in forwarding cases which in other circumstances they might prefer 
to treat themselves. We regard this cooperation as very important. 

‘‘In the ease of the Armed Forces specific instructions have been issued 
regarding the transference of all serious cases. They are transferred to special 
Centres as soon as possible, having regard to shock, cerebral injuries, ete. Im- 
mediate treatment by the dental surgeon on the spot is limited to simple 
measures to prevent movement of the parts, such a jaw-slings, and in suitable 
eases intermaxillary wiring, cleansing, and the like. Where a patient cannot 
be moved an immediate call is sent to the nearest Centre for a mobile team 
consisting of a plastic and a dental surgeon and sometimes an anesthetist. 
These carry out necessary treatment and if possible the patient is transferred to 
a maxillofacial centre later.’’ Mr. Rushton kindly included some notes supplied 
by Mr. W. Kelsey Fry, the dental consultant advisor to the Ministry of Health, 
who visits all the centres from time to time. 


Mr. W. Kelsey Fry drew up the following information: 

Organization of Maxillofacial Units——The organization of the maxillofacial 
units under the Ministry of Health is arranged to provide specialized treatment 
for the Navy, Army, RAF, and all air-raid casualties. Casualties overseas are 
treated by their respective Services, but all maxillofacial casualties occurring 
in this country are treated at these special centres. 
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Situation of the Centres—Nine Maxillofacial Centres have been formed 
throughout the country, their situation largely depending on the distribution 
of the population and the location of trained personnel. They are situated at: 


Rooksdown House This is used as a central base and 
Park Prewett Hospital also for South West London and the 
Basingstoke Southern Counties. 


Queen Victoria Cottage Hospital Serves the area south of London and 
East Grinstead also takes a number of RAF cases. 


Sussex 


Hill End Hospital Serves the London Northern Sector 
St. Albans and the surrounding counties. 


Shotley Bridge Northern England 
Neweastle-on-Tyne 


St. James’ Hospital Jaw eases only, Leeds region 
Leeds 


Cheltenham Emergeney Hospital Bristol and the surrounding country, 
and also South Wales. 


Barnsley Hall, Bromsgrove Birmingham and the _ surrounding 
industrial centres. 


Baguley Sanatorium, Manchester The surrounding counties 
Broad Green, Liverpool and North Wales. 


Staff—In selecting the staffs of these hospitals the chief aim has been to 
obtain complete cooperation between maxillofacial surgeon and dental surgeon. 
From the dental point of view the staffing consists of one dental surgeon for 
fifty beds. The capacity of the hospitals is about 150 beds with facilities for 
expansion. Each centre has two complete well-equipped dental surgeries with 
electric engines, ete. In the same building or hut as the dental surgeon is a 
dental workshop, situated so that it is under his constant supervision. These 
workshops are built for three mechanics, but at present only two are employed 
by the Emergency Medical Service, and the resultant vacancies are filled by 
dental mechanics who have been sent from New Zealand, Australia, South 
Africa, Canada, and elsewhere for specialized training. 

The surgical staff is arranged on similar lines, each centre having at least 
one surgeon of considerable experience in maxillofacial work—in particular Sir 
Harold Gillies at Rooksdown House, Mr. MeIndoe at East Grinstead, Mr. Rains- 
ford Mowlem at St. Albans, and Mr. Wardill at Neweastle-on-Tyne. Sir Harold 
in his capacity of plastic consultant adviser to the Ministery of Health also visits 
all the centres from time to time. 

Stress has been laid on the need for anesthetists trained in endotracheal 
intubation for this maxillofacial work, and we have been fortunate in obtaining 
the services of several men of considerable experience. 

The need for adequate bacteriologie investigation has also received con- 
siderable attention, and we have been fortunate in securing the assistance of 
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Col. Colebrook in certain problems relating to the prevention of the spread of 
infection and the use of sulfanilamide powder, ete. 

Besides the dental surgeons attached to these special maxillofacial units 
every Hospital in the country sponsored by the Ministry of Health (quite 90 
per cent) has a dental surgeon attached whose functions are (1) to give 
immediate treatment to all fractures of the jaw, and (2) to render severe 
eases in a fit condition for transfer to the nearest maxillofacial centre. Further 
there are about twenty dental surgeons, known as starred dentists, who have 
been distributed around the country at key towns, these towns being in the 
areas which are particularly vulnerable to air-raids and which are also some 
distance from the Centres. The functions of the starred dental surgeons are 
to act as local advisers to assist the dental surgeons at the Hospitals, and to 
treat those severe cases which, owing to other injuries, are unable to be trans- 
ferred to the Centres. If these local advisers are unable to deal with individual 
eases, they are instructed to get into communication with their respective 
maxillofacial centre and ask for a Mobile Team. 

We have been fortunate in having presented to us by the American Dentists 
a Dental Ambulance which is fitted up as a dental workshop. This ambulance 
is not only used to transport the Mobile Team to the individual patient, but 
is able to carry out any necessary mechanical work on the spot, thus rendering 
a permanent service. 

By the described organization, it is hoped that there will be a minimum 
of delay in the treatment of all jaw fractures, ete., and that no patient will be 
allowed to suffer from lack of special treatment irrespective of the locality in 
which the injury has been received. 

So far it has still been possible to use 149 Harley Street as a central 
office to deal with correspondence, ete.; this office is in constant touch with the 
Ministry of Health, and care is taken to keep a record of the number of patients 
under treatment so that a Bed State is always at hand. Individual cases in 
outlying hospitals are also reported to London even if it is considered that 
they do not require the attendance of a dental surgeon especially trained in 
maxillofacial work. Further inquiries can then always be made at the direction 
of the consultant adviser who sees all such returns. 


Postgraduate Training of Dental Surgeons.—Fortunately at the beginning 
of the war the centres were not busy and we were able to spend a considerable 
time, particularly in the three centres around London, in training the junior 
men with the result that there are now sufficient personnel of experience for all 
the centres. 

There are special facilities at the three units around London (Rooksdown 
House, East Grinstead, and St. Albans) for postgraduate teaching. We felt 
it was our privilege and duty to put this service at the disposal of our friends 
from the Dominions and Colonies. We are glad to be able to say that this 
scheme works excellently as these visitors spur our own men on to greater efforts 
by their keenness for knowledge and their anxiety to make some definite prog- 
ress both in the clinical work and all aspects of dental research. When dental 
officers are attached to us for dental training, we find it advisable for them to 
come tor two to three months, so that they can visit at least two, if not three, 
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of the centres around London. While they are at the centres they are not 
merely allowed to listen but are asked to sit at the dental bench and carry out 
treatment in the dental chair and in the wards. During their stay at East 
Grindstead they are given a special course of lecture demonstrations and are 
also instructed in x-ray technique and the method of photography for record 
purposes. With regard to records—while of course visiting dental surgeons 
are at liberty to make any notes and records of patients that they wish, at 
Basingstoke they are also given access to the Central Bureau. Here the fin- 
ished notes of all the maxillofacial units are filed and indexed so that a com- 
plete series of any particular type of cases may be studied. There is a uniform 
sheet for all centres which is filed with the appropriate x-rays and photos. 


Mr. M. A. Rushton gives the following additional information: 

Experiences at the Maxillofacial Centres—Some remarks on experience and 
procedure at these centres may be useful. It is found that in cases of frae- 
tured mandible where an external wound has already been treated at the time 
of admission by primary suture without drainage and without fixation of the 
fracture the results are likely to be bad unless external drainage be provided at 
once in addition to fixation. There is also a direct relation between the inter- 
val between injury and adequate fixation and the incidence of septic complica- 
tions. We are also of the opinion that complications are much more common if 
teeth in the fracture-lines are not removed early, and it is the practice to remove 
these teeth unless there be a very strong reason to the contrary. 


Methods Used for Fixation—As regards methods of fixation, while inter- 
maxillary wiring is the usual immediate treatment and is also employed in 
the simpler cases, in the jaw centres cast silver cap-splints are the general rule 
for difficult cases. These are constructed in a few hours from separate impres- 
sions of the teeth on individual fragments, and a technique worked out at the 
East Grinstead Centre permits the separate sections of the splint to be locked 
together in the mouth after reduction (without removal) by means of bars and 
metal screws. The technique of preparing a whole splint on a divided and 
reconstructed model is never used. In cases where there are inadequate teeth 
for fixation and where displacement is considerable an extraoral splint is used, 
based on the Roger Anderson orthopedic apparatus introduced to us by members 
of the American Hospital in Britain. It depends on the transfixion of the various 
fragments by steel pins inserted through the skin and the locking of these to 
rigid external bars after reduction. Fractures of the upper jaw are treated by 
immediate reduction where possible, otherwise by traction with weight and 
pully or from a plaster head cap. 


Opportunities for Training in Plastic and Dental Surgery.—In connection 
with the maxillofacial centres arrangements were made for training young 
plastic and dental surgeons in a type of work in which most of them had had 
small experience by attaching them to one or more centres for six months at 
least. In addition there is a short two-week course which is repeated continually 
and is attended by large numbers of dental surgeons in the forces. This is 
intended to give a good grasp of the essentials of early treatment and some 
comprehension of the later treatment of complicated cases. 
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The Chief Problems.—In the treatment of jaw injuries, apart from plastic 
reconstruction, the two chief problems are concerned with fixation and infee- 
tion. We feel that we can overcome most of the difficulties of fixation but that 
we have still much to learn about avoiding and overcoming infection. In train- 
ing dental surgeons in the technique of early treatment we believe we are 
attacking one important factor in infection, delay in fixation. Other aspects 
such as the best use of chemotherapy, the prevention of hospital infection, and 
the treatment of bone infection already established are being actively studied. 


K. H.T. 


Announcement 


New York University College of Dentistry Postgraduate Course 


New York University College of Dentistry announces postgraduate course in Inhalation 
Anesthesia, with special emphasis on Nitrous Oxide-Oxygen Anesthesia conducted by Dr. E. A. 
Rovenstine, Professor of Anesthesia, N. Y. U. College of Medicine and Bellevue Hospital, and 
Dr. A. 8. Mecea, Assistant Professor of Oral Surgery, N. Y. U. College of Dentistry and 
Bellevue Hospital. 

The course will consist of lectures and practical demonstrations conducted in six sue- 
cessive three-hour morning sessions. It will deal with the theory and practice of general 
anesthesia in ambulatory cases, and patients cared for in private practice. To give the student 
a sound foundation and background, the subject will consist of a discussion of the mechanics 
of anesthesia and the principles and technique of administration. Special attention will be 
given to the examination of the patient, proper steps in positioning, also the principles of ad- 
ministration. With respect to the technique of administration, the cardinal points in symp- 
tomatology, complications and emergencies will be stressed. A detailed study will be made of 
postoperative observation of patients, bearing directly on psychologic principles and rest. 

The course will be given on Friday mornings beginning April 24, 1942, and ending May 
30, 1942. Classes will begin at 9 A.M. and continue to 12 o’clock noon. 

Direct all communications to the Office of the Dean, N. Y. U. Dental College, 209 East 
23rd Street, New York City, N. Y. 


BRIGADIER GENERAL ROBERT H. MILLS (DENTAL CoRPS), UNITED STATES ARMY 


Graduated from University of Maryland School of Dentistry, 1907. Commissioned 
Dental Surgeon, May, 1909, Captain, May, 1917, Lieutenant Colonel, October, 1917, and 
Colonel, May, 1935. Appointed Assistant to the Surgeon General, Chief of the Dental 
Division on March 17, 1942. His service includes duty in France with the American Ex- 
peditionary Forces, two tours of duty in the Philippine Department, assignment to the 
faculty of Northwestern University Dental School on R. O. T. C. duty, and a four-year 
assignment as Director of the Army Dental School, Washington, D. C. 
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The Care of Military and Civilian Injuries 


PRINCIPLES IN THE TREATMENT OF WOUNDS 


JOSEPH Scurorr, B.S., M.D., D.D.S., New York, N. Y. 


WOUND may be defined as a lesion which occurs in any part of the body 
involving solution of continuity of tissues. That applies both to soft tis- 


sues and to hard or bone tissues. 

For a better understanding of the principles of treatment, a review of the 
general consideration of wounds and the healing of wounds seems desirable. 
These general considerations apply to wounds of all parts of the body, although 
in some areas, like the oral cavity, local anatomic factors may modify these 


principles. 
In the textbooks various classifications of wounds may be found. Some 


textbooks divide wounds into: 
1..Soft tissue wounds, i.e., involving soft tissue of the face, cheek, lips, mu- 


cous membrane. 

2. Hard tissue wounds (bone) i.e., the jaws. 

In our particular field of interest, we usually observe a combination of 
both hard and soft tissue wounds. Another classification is that of: 

3. Traumatic wounds.—Here we have the incised wound, the lacerated 
wound, the penetrating wound. These types give you a descriptive idea as to 
the character of the wound and also of the probable physical agent producing 
the wound. 

Traumatic wounds may be subdivided again into those produced in civil 
life as opposed to military life. Here we usually find a varying degree of 
trauma in a similar type of wound. The military wound is usually more severe 


in intensity and in complications. 
The extraction of a tooth can be considered as a form of traumatic wound. 
4. Wounds induced by caustic chemicals, i.e., phenol, silver nitrate, or con- 


centrated nitric acid. 

2. Wounds induced by radiation energy.—Radium, x-ray. The improper 
use of surgical diathermie machines might be included here. 

6. Wounds resulting in deficiency diseases. 

7. Wounds occurring in certain diseases, as ulcerative processes, cancer, 
leucemia, when the tissues have a tendency to ulcerate or slough. 
All wounds occurring in the oral cavity should be considered as infected. 


Sa: Associate Professor of Oral Surgery, Columbia University School of Dental and Oral 
Surgery. 
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Joseph Schroff 


HEALING OF WOUNDS 


Healing of wounds occurs by two methods: 
1. Primary or first intention. 
2. Granulation or second intention. 


The healing of a wound consists of excessive growth in the capillaries 
bordering the edges of the wound which takes the form of a rapid outgrowth 
of capillary loops into the wound defect, accompanied by excessive fibroblastic 
activity resulting in connective tissue formation. This reparative process is 


directed toward: 

1. Reuniting the divided tissue. 

2. Obliteration of the defect by bringing the whole granulating mass to 
the surface where epithelization of the complete surface takes place. 

Primary union and granulation healing are essentially the same in prin- 
ciple. They vary only in degree of activity. 

In first intention healing the surgeon attempts to bring together the gaps 
of the wound by a suture. The surface of the wound then takes the shape of 
a plane surface. The capillary loops easily cross over and unite with those on 
the opposite side. Fibroblastie activity is at the minimum and epithelization 
occurs as a fine line. In the absence of infection or with minimum infection, 
healing is ideal. 

In second intention healing there usually is some obstacle to ideal healing. 
This is most often infection or a great destruction of tissue. Instead of plane 
surface, the gaping wound assumes a cuboid or pyramid geometric surface 
which must heal by gradual, progressive filling-in of the defect by granulations 
from the bottom and sides of the wound. These granulations are rich in capil- 
laries, have a granular appearance, and bleed easily. When the granulations 
reach the surface, epithelizations begin from the edges of the wound and finally 
unite. After organization takes place, the healed area assumes a blanched 


appearance. 
GENERAL FACTORS FAVORING HEALING 


1. The first of these is the age of the patient. The younger the patient, the 
greater is the metabolic rate of activity and the reparative processes; you can 
therefore expect quicker and more effective healing than in an older individual. 

2. State of nutrition is the second general factor. No wound will heal satis- 
faetorily if the individual is not well nourished. 

3. The third favorable factor is the general and local resistance of the pa- 
tient. The patient’s ability to combat disease and to heal wounds is related 
to his ability to counteract bacterial infection and to form new tissue to re- 
place that destroyed locally. This local ability to heal is intimately tied up 
with the physical condition of the local blood supply. 

4. The dose and virulence of bacteria.—Here the patient’s ability to over- 
come the toxins produced by the infecting bacteria depends a good deal upon 
the degree of virulence existing at the moment and on the particular group of 
bacteria present. The number of bacteria (dose) is a self-evident factor in 
determining the virulence. 
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As you know, the same group of bacteria will vary in the degree of toxicity 
at different times, and there is a vast difference between different groups of 
bacteria in the toxic effect produced in individuals. 


FACTORS FAVORABLE TO WOUND HEALING 


It is noticed that the wounds that heal faster have certain common char- 
acteristics. Among these are: 

1. The wound is not too large or too deep. 

2. The wound has a fairly regular outline. 

3. The wound is free from pocket formation. Pockets interfere with proper 
drainage. 

4. The walls of the wound are soft. Soft walls in a wound are important 
because, during the course of healing, the contracting effect of the cicatrizing 
tissue can more easily mechanically lessen the size of the defect. 

(In oral surgery we must keep this in mind when treating a wound that 
has unyielding bony walls. We usually can overcome this unfavorable factor 
either by removing some of the bone or by freeing the soft tissue rather freely 
from the bone.) 

The rate of healing by granulation depends upon the following factors: 

1. Condition of wound itself. 

a. A wound produced by pyogenic bacterial infection will differ in its heal- 
ing rate from one produced by the tubercle bacillus. 

b. The size and extent of the wound. It is self-evident that the socket of 
an extracted tooth will heal sooner than the cavity resulting from the removal 
of a eyst. 

2. The degree of trauma or devitalization of the local circulation in the 
surrounding tissue. This is one of the most important factors in the process of 
healing. 

3. The presence of foreign bodies. Unless foreign bodies are removed, de- 
lay in healing or even nonhealing will occur. In our practice such foreign 
bodies as teeth or fragments of teeth, filling materials, pieces of clothing, leaves, 
ete., have been found in fractured jaws. 

4. Infection. This implies both the amount and type of bacteria present. 


HANDICAPS TO HEALING 


Handicaps to healing may be divided into local and general factors. 

Local handicaps: 

1. Difficulty in keeping wound clean—pocketing of wound. Frequent cleans- 
ing of wound not only reduces the number of bacteria but also reduces or 
lessens the irritation from bacterial toxins. 

2. Uncontrolled hemorrhage. 

3. Difficulty of resting healing tissues. In fracture work we all realize 


the importanee of complete immobilization, but it is of equal importance in 
Soft tissue wounds. 

4. Difficulty at times of preventing infection from outside sources. The 
best example is a wound of the maxilla that communicates with the nose and 
becomes contaminated with secretions from the nose. 
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5. Presence of foreign bodies. 

6. Delay because tissues have been previously treated with caustic chem- 
icals. The devitalized tissues must first be removed before healing can take 
place. 

7. Finally, the previous use of radium or x-ray. The effect here of radium 
is to produce obliteration of small capillaries. 

Healing depends upon abundance of capillary circulation. 

The general or constitutional handicaps to healing —By general or constitu- 
tional handicaps, we include those specific diseases which in a general way slow 
up the rate of healing. Among such diseases are: 

1. Diabetes. In diabetes wounds heal more slowly. 

2. Syphilis. Here healing is slowed up because of irritatidn by Spirochaeta 
and by obliteration of capillaries in syphilitic process. 

3. Tuberculosis. 

4. Actinomycosis. 

5. Blood dyscrasia, especially leucemia. 

6. Avitaminosis: Here the lack of vitamins interferes with general nutri- 
tion and also tends to interfere with capillary cireulation. 


GENERAL CONSIDERATIONS IN THE TREATMENT OF WOUNDS 


In the treatment of wounds, proper appreciation of diagnosis of diseases 
or lesions with an understanding of the pathology of the inflammatory process 
and healing of wounds is essential. 

Life in health and disease is an interplay of forces that tend to destroy 
the body, and the defensive forces of the body that prevent such destrue- 
tion. Our therapy should be directed toward aiding the body forces, by keep- 
ing in mind the general considerations just covered in discussing wounds. 

To reiterate, try to recognize the lesion and determine whether it is a 
purely local condition or a local manifestation of a general disease. Use simple 
drugs that will not be caustic or interfere with local capillary circulation. 
Frequent irrigations by using bland or diluted, nonirritating solutions are most 
beneficial. A wound that ordinarily does not show steady, progressive healing 
should be investigated. 

Build up the general nutrition and resistance of the patient by proper 
maintenance of body fluids, by use of high vitamin diet, especially A, C, B, D. 
When ordinary means of taking food and fluid are interfered with because of 
disease or infection, resort to the use of additional means of giving fluids, i.e., 
the use of intravenous, or rectal, or even nasal tube feeding. 

Resort to frequent ‘‘check-ups’’; ascertain the progress of the disease by 
frequent blood examinations, ete. 

Locally, build up the tone of tissue healing by proper drainage and the 
use of irrigations that mechanically remove the irritations locally resulting 
from bacterial toxins. Do not operate in the presence of local infection unless 
the infection can be controlled. 

When an operation is indicated, respect tissue: traumatize tissue as little 
as possible. 
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The use of cold and heat therapy is an everlasting topic of discussion and 
the cause of much difference of opinion. Cold, when applied in the early stages 
of inflammation, tends to slow up physiologic processes and, in my opinion, 
aids the inflammatory process which attempts to wall off and tries to prevent 
the spread of the infectious or irritating agent. When, however, the infectious 
process is localized and the leucocytie struggle to conquer the bacteria is in 
progress, heat then is indicated. Heat forces the breaking down into fluctuant 
pus areas. The localization of pus is marked by increased tenderness on pal- 
pation. Evacuate pus when proper localization oceurs. Make incisions in the 
correct areas that favor drainage. Avoid the formation of pockets. — 

An important point to keep in mind when treating penetrating wounds is 
the possibility that the patient may react to foreign serums. Before giving 
tetanus antitoxin in full dose, a few minims as a prophylactic test may be in 
order. Watch for any reaction. 


I have not taken up any specific considerations of wounds, but in this 
paper have attempted to review general considerations only, knowing that you 
can apply these principles to any special case as it arises in actual practice. 


1 


CHOICE OF ANESTHESIA FOR MAXILLOFACIAL SURGERY IN WAR 
AND CIVILIAN INJURIES 


FRANK W. Marvin, M.D., Boston, Mass. 


OW that we are actually at war, it is fitting and most essential that we be- 
come better organized to take proper and better care of any casualties that 
may arise from actual combat, or bombing casualties that are bound to occur 
from air raids. We must bring order out of chaos and establish unity of opinion 
by placing emphasis upon the principles and procedures that have become estab- 
lished and proved their worth. These methods should be reduced to the simplest 
formulas compatible with a high percentage of good results, due to the extreme 
thoroughness and experience that the modern medical anesthetists have ac- 
complished in all details covering this field. In this way we shall be able to meet 
all emergencies confidently, give the proper advice and description of technique 
that is unmistakable. Along with this we should be cognizant of the latest 
advances in chemotherapy, blood and plasma transfusions, together with the 
proper treatment of shock and aftercare. 

It was my good fortune to have served in the dressing stations, dugouts, 
sorting-stations (Triages), field hospitals, and at different base hospitals in 
England, France, and the United States, during the last world war. This work 
varied from the simple first aid dressings to the serious and complicated surgical 
procedures that were performed in the large base hospitals, where conditions for 
operations were more favorable. We accomplished a great deal of good with the 
drugs and the methods of their application in vogue at that time. Today we 
possess many different and better drugs. We have improved methods for their 
administration. It would be ideal to have all wartime anesthesia under the 
control of well-qualified medical anesthetists, but this will be impossible, as there 
are not enough of these men capable to earry out the task should a large number 
of casualties occur. The advances made in anesthesia since the last war have 
been so striking and beneficial that both the patient and the oral surgeon have 
benefited a great deal. In certain sectors speed is essential, as the turnover will 
be tremendous at times, especially in certain areas that have been bombed and 
shelled heavily, for example as occurred in Pearl Harbor and in England. 

As this paper covers only maxillofacial surgery, it is clearly indicated that 
the major portion of the work should be carried out in a large and well-equipped 
base hospital. However, should a sudden catastrophe occur, which would fill 
dressing stations and first aid posts wherever situated, emergency treatment 
would have to be carried out here under adverse circumstances and would 
consist of first aid treatment only. To accomplish this, little or no anesthesia 
would be administered, but the proper use of the newer sulfonamide drugs, a 
few stitches, some sterile dressings and bandages with proper splinting would 
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be in order, and the patient evacuated for further treatment under more con- 
venient and better conditions. Local anesthesia would of necessity be the first 
choice in these minor injuries. An experienced oral surgeon in charge is es- 
. sential. He could sort out the patients and distribute them to the proper hospital 
for further treatment, thus avoiding a lot of unnecessary reduplication of work 
and effort. 

Undoubtedly there would be several persons who would require a different 
type of anesthesia; that is, one which would render unconsciousness during the 
operative procedure. This would call for the administration of one of the fol- 
lowing drugs: chloroform, ether, nitrous oxide oxygen (if available), and 
vinethene to be used by inhalation, or the use of an intravenous drug, namely, 
evipal or pentothal. Avertin by rectum should be reserved for its administra- 
tion in a hospital where the patient would be given the essential care following 
its instillation. Before the administration of any of these inhalation methods, 
one should inquire as to when and what sort of food had been eaten previously 
to the accident. Then, too, any intravenous drug should not be given without 
the proper equipment to combat any respiratory depression that might result 
after its administration. Oxygen, carbon dioxide, and some respiratory stimu- 
lant, such as nikethamide, should be always at hand if one employs any of these 
intravenous drugs. Careful selection of these drugs is important in each case 
and calls for intelligent examination of any existing complication that may be 
present at the time the injured person is brought into the casualty station for 
treatment. 

After the patients have been hospitalized properly, a careful diagnosis has 
been established, and the proposed operative treatment decided upon, the anes- 
thetist then can evaluate the patient, choose the proper drug, and prescribe the 
premedication which will be beneficial to both the patient and the oral surgeon. 
Cases presenting badly mutilated and evident fractures of the maxilla should 
be carefully selected, x-rays taken, physiologic observations made, and their 
shock treated properly. The course of the operative treatment should be 
thoroughly discussed with the anesthetist so that the desired result may be ob- 
tained in the shortest possible time to avoid any further shock. 

Our experiences with the drugs mentioned have led us to believe that the 
patients on whom the so-called minor operations have been performed do well 
under local anesthesia, or with amylene hydrate and avertin, or a combination 
of both. Procaine hydrochloride, 2 per cent solution, may be used successfully 
in a well-sedated patient if one is familiar with the technique of a good block 
anesthesia, and has a cooperative patient to work upon. Few patients can con- 
template or tolerate the local infiltration anesthesia without anxiety. Despite 
the fact that its skilled induction according to modern methods is much less 
unpleasant than formerly, it still remains an ordeal that is dreaded by many. 
This dread and fear now can be controlled absolutely by the proper and sane use 
of modern drugs, such as sodium delvinal, which we use in our premedication 
because the patients do not experience the so-called hangover after using this 
new barbiturate. 

However, most patients desire or prefer to be asleep, as the technique under 
local anesthesia requires several painful injections to produce the desired an- 
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esthesia. The various manipulations of the oral surgeon may cause the patient 
to become very apprehensive, and frequently complain of pain. He may 
object seriously to the noise and trauma during the operative procedure, and at 
times may faint. A combination of avertin and amylene hydrate, supplemented 
with the local use of procaine hydrochloride, will often produce ideal anesthesia, 
We have been successful a few times with avertin and amylene hydrate alone, but 
it works much better and it is preferable to use the combination with the local 
block, always remembering that avertin is a basal anesthetic which usually has 
to be supplemented to produce ideal anesthesia. 

Another combination of drugs which has proved to be successful is avertin 
with amylene hydrate given as a basal, and supplemented with an intravenous 
barbiturate, either evipal or pentothal. If this technique is employed, be sure 
conservative doses are used, and pause long enough to make sure that no ae- 
cumulative action will result so as to cause any embarrassing situation in respira- 
tion. The intravenous barbiturate should be given in fractional amounts by 
injecting a small amount into a rubber tubing which is delivering a continuous 
intravenous saline to the patient. By using a 5 or 10 per cent solution of the cho- 
sen drug in a large 20 or 50 c.c. syringe, the administration of the drug is rendered 
easily, and without any pain to the patient, not to mention the fact that no clots 
or thrombi will form to plug up the needle or the vein. Hence, the anesthesia 
will be ideal and may be continued for a long time without harm. If this tech- 
nique is employed, be sure that the blood pressure is taken at ten-minute inter- 
vals and that the pulse and respiration are recorded at the same time. Always 


have at hand resuscitative equipment, including oxygen, carbon dioxide, and 


coramine, now called nikethamide. 

Inhalation anesthesia heretofore mentioned may be employed for the short, 
quick procedures or those requiring a longer time. The former naturally 
would require merely a so-called primary or incomplete anesthesia and could 
be accomplished with nitrous oxide, nitrous oxide oxygen, chloroform, vinethene, 
and ether, but in this discussion we are more concerned in the procedures that 
require an appreciable length of time. These can be earried out under inhala- 
tion anesthesia, using the good old-fashioned ether by three different routes: 
intranasal, intraoral, and endotracheal. It is essential that the patient be more 
or less deeply anesthetized before connecting up or inserting the apparatus. 
One here may use the combination of avertin and amylene hydrate and nitrous- 
oxide-oxygen-ether with great satisfaction. Given the rectal anesthesia in 
bed, the patient comes to the operating room in a sound sleep and has no knowl- 
edge or recollection of the supplemental drug used. If the intranasal route is 
used, be careful not to injure the mucous membrane when inserting the catheter. 
Connect it up with the Richardson vaporizer, which may be manipulated by a 
foot pump or air pressure, or by attaching the tubing to a gas machine, which 
will deliver the ether vapor by using the oxygen connection to drive the ether 
vapor through to the patient. The second method involves the use of the intra- 
oral hook which, with proper placing and careful packing in the mouth, is very 
satisfactory. Occasionally it is necessary to employ a posterior nasal plug which 
will prevent the blood from entering the throat and trachea. The third method 
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is the use of an endotracheal tube. After the tube has been inserted properly, 
eonnect it to the machine, which is equipped with the carbon-dioxide absorber 
and rebreathing apparatus. Be sure that the patient is well anesthetized be- 
fore introducing the endotracheal tube, so as to avoid any spasm, vomiting, or 
unpleasant experience. Once properly inserted, the anesthesia will run very 
smoothly throughout the operative procedure. As a rule, these patients do 
very well, as their breathing is better controlled; also, the operating is per- 
formed without any interference on the part of the anesthetist. 

Finally, we shall describe the most modern method; namely, intravenous 
anesthesia. This technique may be used for either the short operative pro- 
cedures or those requiring considerable time. The patients requiring a short 
anesthesia may be anesthetized quickly, without excitement, with relative safety, 
and, in the majority of cases, there is a speedy emergence from the anesthesia. 
Postanesthetie sequelae, such as nausea and vomiting, gastrointestinal upsets, 
headache, and lung complications, are rare. The lowering of the blood pres- 
sure is minimal. There is no rise in intracranial pressure; and following the 
effect of the agent, an analgesic state often persists. An added feature is that 
there is no explosive hazard from the use of the cautery or diathermy. In war 
surgery there should be no contraindication to its use, as the wounded soldier 
should be, by his selection, an able-bodied man, and therefore a good risk. 

The usual technique followed is that of placing the patient in a supine 
position or, at times, in a moderate Trendelenburg position on the operating 
table. The arm is prepared and the venipuncture is done. The desired dose is 
slowly administered from the syringe. It is well to inject a small amount at 
first and ask the patient to count slowly. The length of the induction varies 
a great deal in different patients. It will be noted usually that respiration 
is stimulated during induction. This stimulation is quickly followed by respira- 
tory depression as anesthesia is established. Here one should watch carefully 
that the air-way is patent, and that the color of the patient is good. Soon the 
respiration will re-establish itself to regular rhythm, the pulse will regain its 
normal rate, and the blood pressure will seek its original level. By the careful 
instillation of added fractional doses of the drug, the length of the anesthesia 
may be prolonged to any desired length for the completion of the operation. 
Two and one-half or 5 per cent solutions are to be preferred to the 10 per cent 
solutions due to the fact that the patient is less likely to develop phlebitis or 
sore arm with the dilute solution as compared with the stronger. 

In long operations, it is well to have an intravenous saline running into a 
vein of the arm or the lower leg or ankle, and then by the fractional method, one 
ean add the drug without any fear of the needle slipping out or of any clotting. 
Be sure in these cases of long duration that occasionally additional oxygen is 
supplied to the patient either through a nasal tube or by the pharyngeal air- 
way, and you will obtain better results. The effectiveness and safety of the 
intravenous method of anesthesia will be increased by this simultaneous admin- 
istration of oxygen. 
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THE CONSERVATIVE TREATMENT OF SIMULTANEOUS FRACTURES 
THROUGH THE NECKS OF BOTH MANDIBULAR CONDYLES 
ASSOCIATED WITH MULTIPLE FRACTURES OF 
OTHER PARTS OF THE MANDIBLE 


LOREN W. GruBer, D.D.S. AND JoHN Lyrorp, III, M.D., BALTImorg, Mp. 


RACTURES about the condylar processes of the mandible are of sufficiently 

common occurrence to deserve special consideration. Thoma’ has classified 

all fractures of the necks of the mandibular condyles into four types: 1. Frae- 

tures with over-riding of the fragments. 2. Fractures with forward, medial, or 

lateral displacement. 3. Fractures with medial or lateral dislocation of the 
condyloid processes. 4. Fractures with subsequent ankylosis. 


Simultaneous fractures through the necks of both mandibular condyles as- 
sociated with fractures of other parts of the mandible are infrequent. But with 
the increasing incidence of transportation and industrial accidents such in- 
juries have been seen sufficiently often to raise the question of successful treat- 
ment, since loss of function of the jaw is a very distressing deformity. The pres- 
ent report reviews the results of conservative therapy in a group of such frae- 
tures and presents an analysis and discussion of the successful treatment em- 
ployed in a recent ease of this type in which the problem was further complicated 
by a delay in instituting initial treatment. We feel that this case is of special 
interest in that there was used a conservative procedure employing the prin- 
ciple of force applied vertically downward through the line of the mandibular 
ramus to overcome the action of the muscle elevators of the jaw, spasm of which 
prevented reduction of the displaced fragment of a fractured coronoid process. 
So far as is known to the authors the method utilizing this principle has not 
been described previously. The literature contains a paucity of material con- 
cerning the treatment of fractures of the necks of both mandibular condyles 
associated with fractures of other parts of the mandible, and we were unable 
to find any adequate discussion of the conservative treatment of this type of 
fracture. However, an abundance of literature is to be found on the therapy 
by open reduction of fractures of the necks of the condyles of the mandible 
and ankylosis of the temporomandibular joints. 

A major problem in this type of injury is the prevention of loss of fune- 
tion through temporomandibular ankylosis. Campbell? stated that fractures or 
other traumatic lesions rarely cause ankylosis of the jaw, but more often produce 
restricted motion of the mandible. Federspiel* reported that he had never had 
a ease of dislocated and fractured mandibular condyles in which limitation of 
motion was avoided. Risdon‘ stated that following fractures of the necks of the 
condyles occurring in the third deeade of life ankylosis resulted in 5 per cent 
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of the cases. Brown and Hamm! reported fractured necks of both mandibular 
condyles in a 5-year-old child. This patient was treated by fixation of the jaw 
in occlusion, and a good result was obtained. They believe this to be the treat- 
ment of choice, and that it is followed by very few instances of ankylosis. 
Bonney® stated that fractures through the necks of the condylar processes of 
the mandible, whether or not complicated by other fractures of the bone, can 
be treated in most cases by simple immobilization of the jaw, and that open re- 
duction should be a last resort after all other methods fail. 

At the Johns Hopkins Hospital there were available for study the records 
of ten patients treated between 1925 and 1941 for fractures through the necks 
of both mandibular condyles associated with concomitant fractures of other 
parts of the mandible. All were treated by immobilization of the mandible 
for approximately six weeks until the noneondylar fracture of the mandible was 
solidly healed and there was no longer any danger of osteomyelitis. The man- 
dible in each case was then mobilized, and the results in these ten cases were 
as follows: 

1. Five patients made an uneventful recovery with minimal loss of fune- 
tion, ankylosis at the temporomandibular joints, deviation of the mandible, and 
interference with occlusion. 

2. Three patients had either residual appreciable loss of function, maloc- 
clusion, or deviation of the mandible. 

3. Two patients suffered ankylosis of the temporomandibular joints, and 
required surgical orthoplastic procedures. 

Thus, in this group of patients simple immobilization gave good results in 
\0 per cent, fair results in 30 per cent, and failures in 20 per cent. 

In addition to this group of patients the authors recently treated a patient 
with fractures through the necks of both mandibular condyles with associated 
fractures of other parts of the mandible in whom initial treatment was delayed. 
This case is presented as being of particular interest for three main reasons. 
Une, a good functional result was obtained in spite of a delay in instituting 
initial treatment. Two, there was employed in the treatment of the coronoid 
fracture a conservative method, not previously described, based on the prin- 
ciple of force applied vertically downward through the line of the mandibular 
ramus to overcome the spasm of the muscle elevators of the jaw which prevented 
reduction of the displaced fragment. Three, it is an example of the growing 


need of cooperation between dentists and orthopedic surgeons in the treatment 


of multiple fractures of the mandible. 


CASE HISTORY 


G. J., a 21-year-old colored, married woman, entered the outpatient clinic 
at the Johns Hopkins Hospital on Aug. 9, 1941, with the story of having been 
struck on the left side of the jaw in an automobile accident twelve days pre- 
viously. During this period the patient had received no treatment, and had 
had persistent pain, stiffness, and swelling about the left temporomandibular 
region. When first seen in the clinie the patient showed considerable swelling 
in the left temporomandibular region, marked trismus, and displacement of 
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the mandible to the right. There was crepitus in the body of the mandible 
below the right cuspid and lateral incisor teeth, and the two maxillary central 
incisor teeth were badly luxated.and abscessed from the recent trauma. Radio- 
graphs revealed a comminuted fracture of the right side of the mandible in the 
region of the lateral incisor tooth, fractures through the necks of both condylar 
processes of the mandible with the heads of the condyles dislocated from the 
glenoid fossae, and a fracture of the left coronoid process with the fragment dis. 
placed medially (Figs. 1, 2, and 3). 


Fig. 1.—Aug. 9, 1941. Anteroposterior radiograph showing fractures through the necks 
of both mandibular condyles, both condyles displaced from the glenoid fossae, comminuted 
fracture of the left coronoid process, and fracture of the body of the mandible. 


The two abscessed and luxated maxillary central incisor teeth were ex- 
tracted. The parasymphysis fracture was manually reduced and the mandible 
wired in occlusion by the use of intermaxillary wiring and rubber elastic bands 
between the two arches. This position was maintained for five weeks (seven 
weeks postinjury). When the parasymphysis fracture was clinically solid 
and there was no longer any danger of osteomyelitis from this source, the wiring 
and elastic bands were removed, and mobilization of the mandible was attempted 
by means of having the patient chew gum. At this time there was noted some 
atrophy with loss of function of the left masseter muscle, which persisted. After 
two weeks of attempted mobilization there was still marked inability to open 
the mouth, and this was felt to be due to the spasm of the muscle elevators of 
the mandible associated with the fracture fragments displaced from the coronoid 
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and condylar processes. It was felt, also, that much of the muscle spasm could 


be due to the irritation from the displaced coronoid fragment in the same manner 
that fractures with displaced fragments in other bones such as the femur are 


Fig. 3. 


Fig. 2.—(Left Side) and Fig. 3 (Right Side).—Aug. 9, 1941. Lateral radiographs of the 
temporomandibular regions showing both condylar fragments displaced from the glenoid fossae, 


Fig. 2. 


Fig. 4.—Oct. 10, 1941. Anteroposterior radiograph showing reduction of the left coronoid 
fracture, healing of the fracture of the body of the mandible, and the persisting displacement of 


both condyloid fragments. 

associated with muscle spasm. At this time a small truncated wedge of semi- 
hard wood was placed between the maxillary and mandibular second molar 
teeth on the right side and wired to the upper molars to prevent the patient 
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swallowing the appliance. As the muscle spasm decreased and the mobility of 
the mandible increased, a larger wedge was inserted every third day, being 
alternately changed from right side to left side throughout the procedure, 
Always the wedge was placed with the narrow end toward the back of the mouth 
and shaped so as to fit as tightly as possible between the maxillary and mandibu- 
lar molars. Also, the wedge was placed as far posteriorly as possible in order to 
obtain the maximal vertical force along the line of the ramus of the mandible. 
After ten days of this treatment the patient showed satisfactory function of 
the jaw with depression of the mandible havirig been restored to about 75 per 
cent of normal, and occlusion being complete. Radiographs at this time showed 
the condylar heads still displaced from the glenoid fossae, but the coronoid frag- 
ment had been reduced to its normal position (Fig. 4). Wedging was then dis- 
continued, and free mobilization and use of the:mandible by the patient were en- 
couraged. Nine weeks later (nineteen weeks‘aftersinjury) after free use of the 
mandible, examination revealed the same satisfactory function of the jaw as 
when treatment was discontinued, i.e., complete occlusion of the teeth, and ap- 
proximately 75 per cent depression, 25 per cent lateral motion, and 10 per cent 
protrusion of the mandible (Figs. 5 and 6). Radiographs taken at this time 
again revealed the parasymphysis fracture well reduced and healed, the coronoid 
fracture reduced with good callus formation, but the condylar heads unreduced 
and outside the glenoid fossae (Fig. 7). 


Fig. 5.—Dec. 9, 1941. The patient with the mandible in maximum occlusion, post-treatment. 
Fig. 6.—Dec. 9, 1941. The patient with maximum opening of the mouth, post-treatment. 


DISCUSSION 


It is apparent that when the patient was first seen no treatment could be in- 
stituted for the condylar and coronoid fractures until the fracture of the body 


of the mandible was healed, and there was no longer any danger of osteomyelitis 
from this source. Thus, the treatment of the fractures of the condyles was de- 
layed until seven weeks after injury at which time there was about the fracture 
sites definite callus holding the condylar fragments permanently displaced out 
of the glenoid fossae medially and forward. Thoma? points out that in frae- 
tures through the necks of the mandibular condyles the most frequent displace- 
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ment of the fragment is forward, and the most common dislocation is medial. 
He states that the former is brought about by the action of the external pterygoid 
muscles, while the latter results from the action of the external pterygoid muscle 
combined with the anatomic condition of the fossa articularis which favors a 
medial dislocation with the condyle piercing the capsule while the meniscus gen- 
erally remains in the fossa. Zemsky* reported a case in which a displaced frac- 
ture of a mandibular condyle was treated successfully by means of a modified 
Fowler’s apparatus which gives a hinge-like action about the temporomandibu- 
lar joints. In the present case it was felt that most of the loss of function was 
due to the positions of the displaced condylar and coronoid fragments and to 
the persisting spasm of the elevator muscles of the mandible (the strong temporal 
and masseter and weaker internal pterygoid muscles). This muscle spasm, it 
was reasoned, could be due to irritation from the displaced coronoid fragment 
in the same manner that displaced fractures of other bones, such as the femur, 
are associated with muscle spasm. Sinee the elevators of the mandible all insert 
about the ramus of the bone, it was reasoned that a vertical force exerted down- 
ward along the line of the ramus should readily overcome the spasm of these 
muscles. This was accomplished by increasingly larger wedges being inserted 


Fig. 7.—Dec. 9, 1941. Anteroposterior radiograph showing reduction of the left coronoid 
fracture, and the persisting displacement of both condylar fragments. 


between the maxillary and mandibular posterior molar teeth as described above. 
The upward force necessary to have the vertical downward component exerted 
against the mandibular elevators through the wedge fulerum was supplied by the 
contraction of the anterior fibers of the masseter muscle which insert on the 
body of the mandible anterior to the ramus. Overcoming the muscle spasm of 
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the elevators of the mandible not only relieved the trismus, but permitted the 
fracture fragment displaced from the coronoid process to fall back into its nor- 
mal position (Fig. 4). The results in practice were gratifying. It is apparent 
at once that this procedure employing wooden wedges could not be used in pa- 
tients lacking posterior molar teeth. One of us (L. W. G.) is now designing 
for use in place of the wedges for the fulerum for exerting continual vertical 
foree downward along the line of the mandibular ramus a simple intraoral ap. 
pliance which is not only adjustable, but can be used on patients lacking posterior 
molar teeth. It is hoped that the results with this appliance can be reported in 
a subsequent publication. 
SUMMARY 


An analysis is presented of the results of conservative treatment in a group 
of ten patients having fractures through the necks of both condylar processes of 
the mandible associated with fractures of other parts of the bone. The end re- 
sults in this group of cases were good in 50 per cent, fair in 30 per cent, and 
failures in 20 per cent. This would indicate that conservative treatment is the 
method of choice in this type of fracture. 

There is discussed one additional case of fractures through the necks of 
both mandibular condyles associated with a fracture of a coronoid process and 
a fracture of the body of the mandible in which initial treatment was delayed, 
and in which good functional results were obtained by using a conservative 
procedure not previously described for this type of injury. The method was 
based on the application of force exerted vertically downward through the line 
of the mandibular ramus to overcome the spasm of the muscle elevators of the 
jaw which prevented reduction of the displaced fragment of the fractured 


coronoid process. 

The results obtained in the outlined case would suggest that the procedure 
of choice in the treatment of fractures of the coronoid process of the mandible 
with the fragments displaced would be conservative and would be the applica- 
tion of the method described for overcoming spasm of the elevator muscles of 


the mandible. 
The suggestion is made that in the treatment of the more complicated frae- 
tures of the mandible there should be close cooperation between dental oral sur- 


geons and orthopedic surgeons. 
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AN OUTLINE OF THE TREATMENT OF EXTENSIVE COMMINUTED 
FRACTURES OF THE MANDIBLE 


(BASED CHIEFLY ON EXPERIENCE GAINED DURING THE Last War) 


V. H. Kazangian, M.D., D.M.D., Boston, Mass. 


HE majority of gunshot wounds of the face, with the exception of cuts or 

abrasions, differ from civilian injuries in certain respects. 

1. They are invariably associated with fractures of the bones of the face. 
The extent of the injury which the tissues suffer is dependent partly upon the 
speed, shape, and striking angle of the foreign body, and partly upon the com- 
minuted bone or tooth fragments which act as secondary projectiles with almost 
explosive violence. As a result, the bullet will cause greater damage at its exit 
than at its entrance (Fig. 1). 

2. The comminution of the particular bone involved is greater in intensity. 
The bone fragments may be numerous and small, and being associated with 
lacerations of the surrounding soft tissues, the displacement is greater than that 
usually seen in civilian aecidents (Fig. 2). 

3. All gunshot wounds of the face associated with bony injury are to be 
considered as infected wounds. The foreign body in its course leaves irregular 
and torn soft tissues with jagged particles of bone, some of which may become 
imbedded in the soft tissues of the cheek, tongue, and pharynx. 

4. Loss of Tissue. In certain civilian injuries the facial tissues may suffer 
multiple lacerations combined with multiple fractures, but with the exception 
of loss of teeth and alveolar bone, there is rarely any true destruction of tissue. 
To some extent this is also true in a good many (but not in all) gunshot in- 
juries of the face. The actual destruction or complete tearing away of tissue 
israre. There may be large gaping wounds, through which one will see exposed 
and fractured parts of the mandible, but when examined closely, except for 
missing teeth and alveolar bone, it is possible to trace the borders of the wound 
(Fig. 3). 

When a true loss of soft tissue does exist, it presupposes a loss of bone sub- 
stance as well. Such injuries are not as frequent as the former type (Fig. 4). 
However, facial wounds with or without initial loss of tissue may eventually 
suffer great loss through infection and localized osteomyelitis. 

). Blood Vessel and Nerve Injury. The problem of blood vessel and nerve 
injury in civilian injuries is not a great worry to the surgeon, and one rarely 
encounters severe primary or secondary hemorrhage from civilian injuries, such 
as automobile accidents. Occasionally a terminal branch of the facial nerve may 
be severed. In gunshot wounds the picture is reversed. The primary hemor- 
rhage may not be severe enough to cause great weakness or even shock before 
the victim is sent to the base hospital, but secondary hemorrhage is the most 
dreaded complication. Injury to the hypoglossal and facial nerve is not un- 
common, 
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Fig. 1.—Photograph. Projectile entered near the left side of the nose, causing a small 
wound, It travelled obliquely downward, lacerating the right side of the lower lip, the chin, 
and the neck. The mandible was comminuted from the right postmolar region to the left 
premolar region with the fragments greatly displaced downward, inward, and backward. 


ong 


Fig. 2.—Model showing comminuted fracture of mandible with marked displacement 
of fragments. This great displacement was partly due to laceration of the oral mucous mem- 
brane, lower lip, and chin. (Sectional modelling compound impression technique was used to 
obtain models of this type.) 
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EXAMINATION AND DIAGNOSIS 


A thorough examination should disclose the approximate nature of the 
wound and its effect on the physical conditon of the patient. It is obvious that 
such an examination will help chart our method of treatment. The location of 
the entrance and exit wounds indicates the injured tissues and regions in the 
track of the projectile. It is easier than might be imagined to mistake a gaping 
exit wound for the entrance wound, and to overlook the small true entry wound 
on the opposite side behind the ear, at the back of the neck or even within the 
oral cavity. (See Fig. 1.) The extent of the damage is comparatively easy to 
visualize in open wounds, but it may be difficult in closed wounds. The x-ray 
picture is indispensable for localization of the foreign body as well as to de- 
termine the exact nature of the bone fractures. Oral surgeons should not neglect 
examination of the oral cavity and make notes of the extent of bone and tooth de- 


Fig. 3.—Picture showing a gaping wound of the right side of the face. Close examination 
reveals no loss of soft tissue, and the borders of the wound are easily traced. The exaggerated 
size of the wound is due to inflammation of the soft tissues, plus the displacement ‘of the 
comminuted fragments of the mandible. 


struction, in addition to lacerations of the buccal mucosa, including the floor of 
the mouth, tongue, and pharyngeal tissues. One must bear in mind that most 
of the severe and dreaded hemorrhages originate from lacerations of the base 
of the tongue and pharynx. Moreover, foreign bodies in these regions, such as 
pieces of shrapnel, tooth fragments, sections of dental restorations, or scattered 
particles of bone, are all a source of future complications. 

The existing teeth, and even roots, are the main anchors for the application 
of dental splints; therefore, it is important to save them from further damage. 
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The general condition of the patient, local injuries as well as injuries of the 
other parts of the body, should be accurately determined in order that treatment 
may be earried out without delay. 


Fig. 4.—A and B, Photographs showing patient with definite loss of soft as well as bony tissue. 


The treatment of gunshot wounds of the jaws may be divided into two 


stages : 


A. 
x 
B. 
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Fractures of Mandible 
I. Early Stage. This period includes the first few weeks 
following injury. 
II. The Later Stage, when further repairs and plastie opera- 


tions may be carried out. 


EARLY TREATMENT OF GUNSHOT WOUNDS 


In the early stage, which will be considered in this article, we are concerned 


with: 

1. Saving the life of the patient who may have been exhausted or even in 
shock from loss of blood, exposure, and hunger. If he is suffering from shock, 
he must be treated as he would be for a major wound. 

2. Combating infection and prevention of complications. In this respect 
adequate nursing and dressing of the wounds must be considered, as well as 
proper diet and effective methods of feeding, judicious surgical débridement and 
mechanical cleaning of the wounds, suturing of the wounds at the proper time. 
The question of suitable anesthesia and, finally, effective and simple methods of 
immobilization of fractures is of the utmost importance. 

As far as possible nurses with special training in maxillofacial surgery 
should be chosen for such a specialized work. Constant changing of the nursing 
staff is detrimental to the efficiency of the ward. 

Patients are more comfortable and in a better posture for treatment and 
feeding if kept in a semisitting position. 

The mouth, nasal cavity, and pharynx are almost invariably in an unclean 
and foul condition after injury. The nasal passages should be kept open for 
drainage by frequent appropriate solutions while the mouth must be cleaned 
and freed from irritating and infecting agents as much as possible. 

Deep wounds of the nasal cavity and mucous membrane surfaces are difficult 
to keep clean. Frequent oily sprays are effective in preventing dryness and col- 
lections of purulent matter. Open wounds clean quickly, but it is necessary to 
apply frequent warm fomentations. This is quite a problem in a crowded ward, 
yet if carried out effectively, the convalescing period is made surprisingly 
shorter. At the time of the dressings the surgeon is able to pick out many 
spicules of bone and other minute foreign bodies or slough, without the use of an 
anesthestie. 

The diets for these patients present quite a problem. They should be 
grouped in a center where they can feel at ease with each other, as they are 
usually sensitive regarding their wounds. They are given liquid food and those 
who are able to use their masticatory apparatus can have semisolid or regular 
diet. Feeding through the mouth at times becomes quite difficult but with eare- 
ful handling or by the use of nasal tubes, this difficulty can be overcome. 

Gastrostomy.—In exceptional occasions one is justified to recommend 
gastrostomy. By this procedure, the patient is enabled to take an adequate 
amount of nourishment and fluid. This procedure becomes particularly neces- 
sary if the patient has to receive sulfonamide drugs for the control of infection, 
when abundant fluid intake is a necessary part of the treatment. Fortunately 
this type of case is not frequent. 
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OPERATIVE MEASURES 


There is no doubt that conservative operative measures will materially 
shorten the period of convalescence and prepare the patient for further recon- 
structive treatment. These procedures should consist of (1) establishing ade- 
quate drainage as the primary object, with drainage of the nasal cavity and 
the sinuses as well. Surgical intervention is often necessary to control spread- 
ing infection. This is urgent in deep closed wounds; open wounds are compara- 
tively easy to inspect. (2) Moderate degree of débridement consisting of re- 
moval of particles of loose bone scattered along the path of the projectile, ex- 
cision of nonvital and sloughing soft tissues, and suturing of superficial lacera- 
tions. 


Fig. 5.—Photograph showing patient wounded Sept. 20, 1917, and admitted to the hospital 
Sept. 22. There was a lacerating wound of the lower lip, right cheek, and chin which involved 
no appreciable loss of soft tissue. 'The comminution of the mandible extended from angle to 
angle with pronounced displacement of the fragments and a considerable loss of bony tissue. 
The wounds had been sutured at a casualty clearing station. (Kazanjian: J. A. M. A. 
March 1, 1919.) 


However, discrimination must be shown to preserve vital tissue and loose 
fragments of bone which are generally adherent and which possess vitality and 


regenerative power. Removal of foreign bodies should seldom be attempted until 


the patient is considered physically fit to undergo an operation, and accurate 
localization of the foreign body by x-ray is made. In many eases there is little 
justification for operation immediately after the admission of the patient. It is 
well to make the patient comfortable and allow time for careful study of the 
ease while the patient is regaining his strength. If the patient is in shock 
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and has lost a large amount of blood, operation should be postponed until 
after transfusion, or until intravenous fluids have decreased the risk of further 
surgical trauma. 

ANESTHESIA 


Patients with extensive injuries of the nasal and oral cavities are poor sub- 
jects for general anesthesia. There are many operations that can be done under 
local anesthesia to spare the patient the inconvenience and dangers of a general 
anesthesia. Often in these wounds certain areas of soft tissue and bone are so 
reduced in sensitiveness that a field of operation is quickly prepared with a very 
small amount of solution. The surgeon’s work is likewise easier because the 
patient can assume a natural sitting position and maintain a partial control of 


the mouth and jaws. 


Fig. 6.—Photograph showing appearance of patient in Fig. 5 a few days later, Sept. 27, 
result of too early closure of wound prior to fixation of comminuted fragments of the mandible 
and in the presence of active infection. (Kazanjian: J. A. M. A. 72: March 1, 1919.) 


General anesthesia is indicated when the condition of the patient makes it 
imperative. It is used principally for the removal of deep foreign bodies, or the 
opening of deep abscesses, ligation of vessels in most cases of hemorrhage, and 
finally when it becomes necessary to do an extensive operation on the paranasal 
sinuses, 

When general anesthesia is considered, intratracheal anesthesia may be 
preferred, but such facilities are not always available or practicable. If inhala- 
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tion anesthesia is to be given the following precautions should be taken: (1) 
The patient is given 499 atropine sulfate one hour before operation, no mor phia, 
(2) Special precaution is taken to establish a free airway. This is not always 
easy, especially when the patient is suffering from extensive fracture of the 
mandible. (3) Anesthesia should be light. 


Fig. 7.—Later photograph of patient shown in Figs. 5 and 6. Note that no attempt 
has been made to repair the distorted lip tissue. Treatment consisted of controlling the in- 
fection and fixation of comminuted fragments of the mandible. (Kazanjian: J. A. M. A. 72: 
March 1, 1919. 


Fig. 8.—Condition of patient shown in Figs. 5, 6, and 7 on evacuation April 2, 1918. (Kazanjian: 


J. A. M. A. 72: March 1, 1919. 
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SUTURING 


Primary Suturing of Gunshot Wounds.—There is a great temptation on the 
part of surgeons to try to operate as soon as they see a patient admitted to the 


hospital with a large gaping wound of the face. One must remember that, with 
the exception of wounds simulating civilian injuries, war wounds are markedly 


Fig. 9. Fig. 10. 


Fig. 9.—Photograph of patient seen in Fig. 1, wound partially sutured fourteen days 
after admission to hospital. In the meantime, hot fomentations were applied to the wound 
and comminuted bone fragments were immobilized. 

Fig. 10.—Photograph of patient seen in Figs. 1 and 9, showing plastic repair of the face 
under local anesthesia. 


Fig. 11.—Photograph of patient shown in Figs. 1, 9, and 10 on his discharge from the hospital 
Sept. 1. Union of the fracture was complete. 
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lacerated, become quickly infected, and are associated with fractures of the 
facial bones. Finally, a certain number of them have suffered actual loss of 
tissue. 

Primary suturing of gunshot wounds of the face has been practiced fre- 
quently in the past, but the results have been totally unsatisfactory. Only in 
mild and superficial cases has healing taken place, and when the damage to the 
soft tissues has been accompanied with bony injury, the attempted closure has 
ultimately given way and brought on added inflammation and sloughing with 
consequent discomfort to the patient (Figs. 5 and 6). One must also remember 
that, aside from the problem of merely averting a deformity, there remains the 
necessity of avoiding fatal complications, of establishing drainage, and of re- 
storing function. The treatment of the bony part cannot be dissociated from 
suturing or plastic operations at any stage (Figs. 7 and 8). 

Late Primary Suturing.—While there is but a limited field for immediate 
suturing, there is a broad scope for late primary suturing of soft tissues of the 
face. In this respect the proper procedure is first to apply frequent warm 
fomentations until the local inflammation disappears, immobilize fractures, and 
resort to repairing soft tissues. In many eases it is possible to operate even on 
very extensive wounds within the first two weeks (Figs. 9, 10, and 11). 

Wounds with definite loss of tissue cannot be adequately repaired at an 
early period. Much can be accomplished, however, by suturing radiating wounds, 
lacerations of lip borders, alae of the nose, eyelids, ete. By such a procedure 
one is able to assemble the various parts, simplify the picture of the wound, and 
prevent an unnatural and distorted healing of the soft tissues. 

So far in this paper an attempt has been made to give a brief outline of the 
nature of gunshot wounds, and also of the general methods of treatment. How- 
ever, one must not overlook the problem of immobilization of fractures. Early 
fixation of fragments is one of the most important means of controlling infection 
and preventing complications. Moreover, it shortens the period of convalescence 
and automatically reduces the size of the gaping wound. Early immobilization 
has the additional advantage of enabling the surgeon to select simple types of 
splints and adjust them at the bedside. In the early stages fragments are more 
or less loose, and are, therefore, easily manipulated into designated positions. 
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FRACTURES OF THE MAXILLA 
Kurt H. THoma, D.M.D., Boston, Mass. 


RACTURES of the maxilla are generally more serious than fractures of the 

mandible. They frequently include fracture or dislocation of the malar ‘and 
nasal bones, and involvement of the lacrimal, sphenoid, and vomer, besides 
hemorrhage into or infection of the maxillary sinus and ethmoid cells, and 
many complications that may set in later. In war injuries, most maxillary 
fractures are compound fractures, and therefore there are wounds of the face, 
comminuted bone, dislodged teeth, and often foreign bodies, besides the con- 
tamination associated with lacerated skin or oral mucosa. 

Classtfication.—Maxillary fractures are first of all classified according to 
the customary method used for all bones. They may be simple, compound, 
multiple, comminuted, depressed, impacted, or complicated. In compound 
fractures there is involvement of the soft tissue, the skin, or the oral mucosa. 
Comminuted fractures are fractures in which the bone is broken into small 
fragments. In depressed fractures part of a bone is pressed into a cavity, such 
as the malar processes being pressed into the maxillary sinus. In impacted 
fractures the fragments are driven into one another, and in complicated frac- 
tures the bones may be dislocated or displaced. Other adjacent bones or teeth 
may be involved; vessels and nerves may be injured, and infection may have 
set in before or during the treatment. We shall, in this paper, consider only 
the horizontal types of fracture of the maxilla, which may be classified as 
follows: 

1. Horizontal fractures through the maxillary sinus and _ nose. 

(Guérin fracture. ) 
2. Horizontal fractures involving orbit and malar and nasal bones. 
(Le Fort fracture.) 


DIAGNOSIS OF HORIZONTAL FRACTURE OF MAXILLA AT LEVEL ABOVE PALATE AND 
BELOW ORBIT (GUERIN FRACTURE) 


The Guérin fracture is a horizontal fracture through the maxilla between 
the floor of the maxillary sinus and the floor of the orbit. The entire alveolar 
process, the hard palate, the floor of the antrum, and the nose, is detached 
from its base (Figs. 1 and 2). It involves, therefore, the walls of the max- 
illary sinuses and the nasal septum. The entire maxilla is mobile, being held 
by only the soft tissues, the oral, antral, and nasal mucosa. This fracture may 
be multiple, when the oral segment containing the teeth may be fractured 
again, generally in the median line, or else in the posterior segment of the 
alveolar process, such as that containing the molar teeth, including the tuber- 
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Fig. 1.—Horizontal (Guérin) fracture of maxilla. 


Fig. 2.—Horizontal (Guérin) fracture of maxilla. 
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osity. Such fractures are diagnosed by observing the alignment and ocelusion 
of the teeth and by palpation. In comminuted fractures, individual teeth may 
be broken and part of the alveolar bone may be crushed into irregular pieces. 

The symptoms and signs include swelling of the face with contusions or 
cutaneous wounds. The upper lip may be swollen, and the nose may be in- 
jured. The occlusion of the teeth is disturbed and the patient is unable to 
masticate. Often there is a downward displacement, and the entire upper jaw 
is movable from side to side. There is generally little backward displacement 
such as there is in fractures at a higher level when the pterygoids are attached 
to the fractured part. If upward displacement has occurred which is due to the 
foree causing the injury, the vertical dimension of the face is shortened. In such 


eases telescoping often causes the fracture to be impacted. The oral mucosa and 
that of the nose may be lacerated, and there may be hemorrhage from the 
maxillary sinuses into the nasal cavity; consequently the nasal passage may be 


blocked with clotted blood. 


Fig. 3.—Lateral view of horizontal (Guérin) fracture of maxilla with downward dislocation. 


Roentgen Examination—This fracture is not easy to demonstrate. <A 
lateral exposure of the head (Fig. 3) gene ‘ally gives better results than a 
lateral x-ray of the jaw. The anteroposterior view shows the site of the fracture 
of the outer antral wall (Fig. 4). 
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Fig. 4.—Anteroposterior view of horizontal (Guérin) fracture of maxilla. 


Fig. 5.—Horizontal fracture outside of orbit. 
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DIAGNOSIS OF HORIZONTAL FRACTURES INVOLVING THE ORBIT, MALAR AND 
NASAL BONES 


When horizontal fractures occur at a higher level than the Guérin fracture, 
they generally involve the orbit, the malar bones, and the bones of the nose. 
Attempts have been made by Le Fort to classify horizontal fractures of the 


facial bones, but since many variations and combinations oceur, such a classifica- 
tion is of little value. A glanee at the facial skeleton will show that in many 
of the facial fractures, internal bones of the orbit and the nose may be involved 
besides the structures that form the framework which governs the contour of 
the face. 

In some cases the fracture extends across the bridge of the nose, down the 
nasal process of the maxilla, and underneath the malar process to the zygomatic 
surface high above the tuberosity (Fig. 5). 


Fig. 6.—Horizontal fractures involving orbit and nasal bones, A leading to suture of maxillary 
and malar bones, and B leading to frontomalar suture. 


In other instanees the fracture line extends from the bridge of the nose 
across the nasal process of the maxilla into the orbit. Here it may cross the 
lacrimal bone, run along the suture between the maxilla and ethmoid, following 
the sphenomaxillary fissure, and down over the infraorbital margin along the 
attachment of the maxillary and malar bones (Fig. 6A). Then again it may 
cross the orbit, extend along the suture of the greater wing of the sphenoid with 
the malar bone, breaking the cireumference of the orbit somewhere near the 
frontomalar suture (Fig. 6B). Such a fracture is generally associated with 
fracture of the zygomatie arch. 
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Maxillary fractures may be symmetrical, involving both sides of the face 
equally, or we may find combinations of the various types described (Figs. 64 
and B). 

Comminuted Fractures——Most of the more extensive horizontal fractures 
of the face are compounded and complicated. Seriously comminuted fractures 
may not only be found in war, but also may occur in civilian life; a case with 
as many as ninety-five fragments has been reported. In war, however, com- 
minution is much more frequent; a bullet, a shell, or a bomb fragment may be 
extremely destructive. The result, of course, depends upon the size and shape 
of the missile, the place it hits, and the force with which it strikes. The effect 
of a ricocheting piece of metal in the face may cause great internal destruction. 
Equally serious are injuries due to explosions, mining accidents, collapse of 
buildings, falls from great heights, airplane crashes, blows and kicks from the 
hoof of a horse or mule, and head-on collisions during blackouts. 


Fig. 7.—Patient fell from mast of a boat to the bottom of the boat and sustained multiple 
fractures of maxilla, mandible, and nasal bones. Note hemorrhagic infiltration of sclera and 
bruises in infraorbital region. 


Diagnosis of facial fractures is not difficult except in the determination of 
the exact location of the fracture lines. The face is generally contused, more 
often severely lacerated, and after a few hours there is extensive swelling, the 
eyes may be closed, and there may be widespread ecchymosis, with hemorrhagic 
infiltration of the sclera, as shown in Fig. 7. Displacement of the eyeball with 
diplopia may occur, but this is corrected when the maxilla is put back into 
position, as pointed out by Blair and associates in 1937. There may be hemor- 
rhage from the branches of the internal maxillary artery. The involvement of 
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the infraorbital canal may cause extreme pain due to injury of the infraorbital 
nerve. In other instances there may be numbness in the infraorbital region and 
the side of the nose. Bleeding may occur from the nose and into the naso- 
pharynx. Swelling and accumulation of clots and mucus in the nose may inter- 


fere with breathing. 

Displacement of the entire upper jaw is common. It is always pulled back 
by the pterygoid muscles, which are attached to the greater wing of the sphenoid 
and the grooved surface of the tuberosity of the palate bone. If the blow came 
from the side, there is lateral displacement, and in others we find telescoping, 
which eauses a shortening of the upper jaw. If the injury cannot be attended 
to at onee, on account of the general condition of the patient, fibrous attach- 
ments may form which prevent operative reduction. The displacement of the 
upper jaw is best recognized by a study of the occlusion of the teeth. The 
anterior maxillary teeth may retrude, or there may be an open bite, or both 
(Fig. 8). 


Fig. 8.—Fracture of maxilla with retrusion. 


If the displacement of the upper jaw is extreme, it may cause difficulty 
with breathing and deglutition. 

Nasal fractures present special problems. They are obvious and easily 
recognized except when seen after swelling has set in. Excessive edema may 
conceal displacement of the bones. Associated injuries of the vomer and the 
cartilaginous septum, however, are not as readily diagnosed. A careful in- 
vestigation should be made, therefore, including x-ray examination (Fig. 9). 

Kazanjian (1933) distinguishes the following types of nasal fractures: 

A. In the most common type, one nasal bone is displaced inward. 

B, The nasal arch is displaced laterally. 

C. The nasal bones, including the maxillary processes, are flattened. 
:.D, The septum is displaced. 

Malar. fractures are frequently associated with horizontal fractures of the 
jaw and cause a displacement of the infraorbital ridge. These fractures are 
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generally not through the malar bone, which is massive and strong, but involve 
the part of the maxilla to which it is attached. A depressed fracture therefore 
generally results; the malar bone, with part of the antral wall, is forced into 
the sinus cavity, and frequently is impacted. The zygomatic arch is generally 
fractured also, which, with the malar fracture, gives rise to characteristic symp- 
toms. These are a change in the contour of the face, flattening the region of 
the cheek bone, and swelling and contusion or laceration of the skin over the 
place where the blow occurred. This is often associated with numbness of the 
cheek, which is supplied by the infraorbital nerve. Collapse of the zygomatie 
arch may interfere with the movement of the mandible, and there may be 
hemorrhage from the maxillary sinus into the nose. 


Fig. 9.—Dislocation of nasal bones in patient shown in Fig. 7. 


Roentgen Examination.—X-rays should be taken from various positions. 
The entire skull must be included, because in severe injuries of the face, other 
fractures may be present, especially at the base of the skull and in the mandible. 
At best, it is difficult to demonstrate maxillary fractures clearly, but a break 
in the outline of the maxillary sinus or in the infraorbital ridge can often be 
demonstrated (Fig. 10). The nasal bones should receive special attention, and 
the condition of the nasal septum should be investigated in the anteroposterior 
view. Fractures of the zygoma are best demonstrated in a vertical view of the 
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head. Foreign bodies, if radiopaque, should be located ; also fractured displaced 
teeth, or parts of bone. Often the path of a missile that passed through the 
face is clearly outlined by comminuted bone. 

Complications.—The general condition of the patient may complieate the 
diagnosis as well as the treatment of facial fractures. A careful examination 
therefore should be made to discover the extent of the injury. Other bones of 
the skeleton may be fractured, and the patient may be suffering from concussion 
of the brain or fracture of the base of the skull with hemorrhage from the ears. 
It is important, therefore, to inquire as to whether there has been loss of con- 
sciousness after the accident and whether there was vomiting. The motility of 
the extremities should be tested, the movement of the eyes and tongue should 
be observed, and the reaction of the pupils examined. Traumatic shock often 
indicates acute cerebral injury ; in this case the skin is pale and cold and clammy, 
the pulse is rapid, weak, and thready, respiration is shallow, blood pressure low, 
and temperature subnormal. The condition may last two or three hours or, in 
severe cases, as long as twelve hours. The patient may be semiconscious; that 
is, dazed, stuporous, or disoriented. If deep coma persists for any length of 
time, the prognosis is very unfavorable. 


Fig. 10.—Anteroposterior view of face of patient shown in Fig. 7. Arrows point to 
fracture of wall of maxillary sinus and nasal septum. Note fracture and twisting of ramus 
on left and fracture in anterior part of mandible. 

local complications are not uncommon, especially if treatment is delayed. 
If infection sets in, which generally starts from infected teeth or foreign bodies 
lodged in the wound, there may be marked cellulitis, often osteomyelitis, and 
hone necrosis. Phlegmons and abscesses may form in the parotid and retrobulbar 
Spaces and in the temporal fossa, and, through involvement of the pterygoid 
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venous plexus, may cause sinus thrombosis. Swelling of the eyelids, resulting 
in closure of the eye, is a danger sign. Later the patient is unable to move the 
eye, which finally extrudes from the socket. There is pain from the ophthalmie 
and maxillary nerves; ophthalmoplegia, dilation of the pupil, hyperemia of the 
retina, impaired vision, lacrimation, and photophobia are other symptoms. The 
patient experiences attacks of chills, followed by perspiration, headaches, rapid 
pulse, and recurrent, spikelike rises in temperature, with nausea and vomiting, 
The terminal stage is indicated by deepening stupor, stiffness of neck, rising 
pulse, respiration, and temperature and delirium. 


TREATMENT OF HORIZONTAL FRACTURES 


The first consideration is the question of hemorrhage, which may be due to 
injury of an artery located at a considerable distance deep in the face. In 
many instances, such hemorrhages can be arrested by the application of adrenalin 
hydrochloride on gauze ; ligation of the external carotid artery is rarely necessary. 
The lacrimal flow may be disturbed, and it may be: necessary to re-establish 
drainage by passing a fine probe into the lacrimal canal. The nasal passage must 
be cleaned out by careful irrigation with warm saline solution to remove dried 
blood clots and thick mucus which accumulates. Loose foreign bodies that are 
easily reached and luxated teeth should be removed, but a reduction of the frae- 
ture should not be attempted until a complete diagnosis has been made. This 
includes the taking of x-rays, which involves the moving of the patient; there- 
fore a bandage should be applied to immobilize the jaw. This in many eases 
is very easily accomplished by means of a cravat cheek bandage or a Barton 
bandage, which will press the lower teeth against the upper teeth, and so sup- 
port the maxilla. 

Reduction by Operative Procedures.—The reduction of the jaw is best per- 
formed with a general anesthetic. Pentothal intravenous anesthesia is recom- 
mended in order to avoid nausea and vomiting. In some eases extraoral local 
anesthesia gives satisfactory results. While the patient is anesthetized, contused 
wounds should be carefully cleaned, open wounds should be thoroughly débrided, 
and a painstaking search should be made for foreign bodies, which must be 
carefully removed. 

In recent fractures the maxilla can often be readily manipulated into a 
position which allows the teeth to come into normal occlusion. Small pieces of 
viable bone may be pushed into place, as well as larger segments, such as parts 
of the alveolus. 

Malar fractures can be reduced in a number of ways. A small intraoral 
incision at the bueccomucosal fold just under the zygomatic process allows the 
operator to use a hodk or blunt elevator to pull the bone into the desired position. 
This procedure may be greatly aided by digital manipulation on the outside of 
the face. Kazanjian (1933) advises the use of double-hooked forceps in taking 
hold of the malar fragment at the infraorbital ridge by grasping it through the 
skin and manipulating it into position. He also uses a sharp, single hook, press- 
ing it against the floor of the orbit into the maxillary sinus after pushing the 
eyeball back with the index finger. Most malar fractures are impacted in the 
maxillary sinus and can easily be reduced by making an opening over the 
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premolar or molar teeth and pushing the segment out by means of a blunt 
instrument. This also allows packing of the maxillary sinus with an iodoform 
strip to hold the malar bone in place if necessary, or to irrigate the antrum. 


Gillies’ method is well liked by many operators. It consists of passing a long, 
flat elevator through a small incision of the scalp in the temporal region, down 
and forward under the skin. It reaches under the zygoma and can be used to 
adjust the position of the malar bone as well as to reduce fractures of the 
zygomatic arch. For reduction of fractures of the zygomatic arch, a sharp hook 
is also useful. It is passed through the skin under the arch to pull the frag- 
ments which are generally depressed out into normal position. 


Fig. 11.—Eye screw inserted into malar bone for gradual reduction by elastic traction. 


If reduction is difficult to attain, the traction method may be of use. A 
small incision is made over the malar bone, and by means of a pointed instrument, 
a fine hole is made into which is screwed an eye screw such as was designed in 
the past to remove root fragments from an alveolar socket. This is attached 
to a rod extended from a Hayes-Woodard head band (described below). Trac- 
tion is applied by means of a strong elastic band passed through the eyelet, 
and both ends placed in the hook on the rod (Fig. 11). 

Traction Bandage.—If normal ocelusion can easily be attained by manipula- 
tion with or without anesthesia, the fixation ean be accomplished by intermaxil- 
lary wiring and the use of Barton’s bandage with elastic traction. The elastic 
bands are attached on both sides, extending from the mandibular to the temporal 
region. An adhesive strip is placed over the top of the head and the ends of 
the clasties are caught in a loop which is made fast by means of stapling. The 
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Fig. 12.—The Barton bandage with elastic traction. 


Fig. 13.—Winter splint used to cause traction to bring maxilla forward. 
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lower ends are caught in loops of another strip of adhesive placed underneath 
the chin. These also are fastened by means of staples to prevent slipping 
(Fig. 12). 

Another type of traction bandage can be constructed with a rubber dam 
as described by Miller (1941). A skull eap made of unbleached muslin is placed 
on the patient’s head and a piece of ordinary six-inch rubber dam is passed 
underneath the chin and over the head where it is made fast with a safety pin. 
Additional safety pins are added on the sides. 


‘ Fig. 14.—Skull cap made with stockinette and plaster of Paris bandage. Rubber dam 
is used to hold mandible in contact with maxilla. Bars used to apply forward traction to 
upper jaw, and to hold the angle of the ramus of the mandible in position. 


Reduction by Intermaxillary Traction.—Many times the fractures are not 
easily reduced, even under a general anesthetic with complete muscular relaxa- 
tion. This is due either to impaction or telescoping or to fibrous union which 
occurs rather early in the upper jaw fractures if not immediately treated. Trac- 
tion, of course, has the purpose of bringing the displaced parts gradually into 
normal position, and it is astonishing what can be accomplished by nothing 
stronger than intermaxillary elastie bands such as those used by the ortho- 
dontist. In simple maxillary fractures the downward displacement ean generally 
be corrected by the Barton bandage, reinforced with elastic bands as just 
described. The backward displacement of the maxilla is taken care of by means 
of intermaxillary traction. A button attached to arch wires made of German 
silver or a Winter splint will serve to attach elastic bands as shown in Fig. 13. 

In the case illustrated in Fig. 9 the teeth were brought into normal occlu- 
sion in six days by this method, although the distal displacement included more 
than one complete cusp. If there is an open bite, quick improvement can also 
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be obtained from elastic traction, the elastic bands being attached in the anterior 
region, pulling in vertical direction between the maxillary and mandibular 
incisor teeth. After correct position has been attained, the elastics may be re- 
placed by intermaxillary wires. 

The Kingsley splint is designed to apply traction from a solid base on an 
apparatus attached to the top of the head. It also may be used for stabiliza- 
tion after operative reduction. Besides the head attachment, it consists of an 
intraoral splint attached to the upper jaw; this leaves the mandible free so that 
the patient can eat and speak with greater ease than is possible by intermaxillary 
ligation. 


Fig. 15.—The Hayes-Woodard appliance, with arch wire splint shown in Fig. 17. 


The Skull Cap.—vVarious modifications of the Kingsley splint have been 
devised by Ivy and Curtis (1938), Straith (1937), Davidson and Brown (1940), 
and Woodard (1939). The skull cap is quite adequate in uncomplicated cases. 
It can also be used to apply traction to the upper jaw, or to the angle of the 
ramus of the mandible (Fig. 14). 

The Hayes-Woodard Appliance-—The Hayes-Woodard appliance has much 
greater usages than the plaster head cap and can be applied with a minimum of 
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discomfort to the patient and a maximum of efficiency in stability and support. 
Changes in the position of the traction rods can be made at any time during the 
treatment, and when no longer needed, individual parts can easily be removed 
from the stainless steel halo built around the leather band. T:wo steel bars come 
with this appliance, which are made to extend into the mouth, to be attached 
to the buecal surfaces of the maxillary bicuspid and molar teeth by means of 
wires. They also can be inserted into the tubes attached on each side of a metal 


Fig. 16.—The Hayes-Woodard appliance, with metal splint shown in Fig. 18, and forward 
traction by elastic band attached to hook on nasal arm. 


splint, as shown in Fig. 15. They are used to prevent the upper jaw from chang- 
ing its vertical position. Other rods can be used for stabilization to prevent 
tipping or to apply traction. Hooks are provided for the attachment of elastic 
bands (Fig. 16). Other rods are to immobilize the fragments after operative 
reduction or after the correct position has been attained by using traction. They 
hold the jaw in position until healing is completed. 
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The dental attachment may be constructed in a number of ways. The 
simplest method is the wire splint. A German silver wire (16 gauge) is bent 
to fit the outside of the dental arch. At each side, in the region of the premolars 
and molars, a square tube is attached by soldering, into which the intraoral part 
of the extension rods of the Hayes-Woodard appliance fit. The splint is then 
wired to each tooth by means of annealed brass or stainless steel wires, and the 
patient is ready to have the fracture reduced (Fig. 17). 


Fig. 17.—Arch wire to which are soldered square tubes to receive arms of Hayes-Woodard 
appliance, as shown in Fig. 15. 


Fig. 18.—Metal splint to which are soldered square tubes to receive arms of Hayes-Woodard 
appliance, as shown in Fig. 16. 

If a more stable appliance is desired, a metal splint can be constructed, by 
which individual alveolar segments or loosened teeth may be held in place. These 
metal splints also have tubes attached to each side for insertion of the stabilizing 
rods (Fig. 18). Similar splints may be constructed of acrylic resin. 


GENERAL CARE OF THE PATIENT 


Patients with maxillary fractures should be hospitalized at first until they 
have recovered from the shock of the accident and until they are safe from 
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complications and the danger of infection. If there are skin wounds, these 
must be taken care of, and the sutures must be removed at the proper time. 
If the sinuses have been involved, the condition must be carefully watched. 

If necessary, drainage must be facilitated by making an opening through the 

anteronasal wall with a trocar, and some eases require irrigation with warm 

saline solution. Strong drugs should not be used as they tend to irritate both 

the antral and nasal mucosa. If complications arise from infection, hot intraoral 

fomentations may be used to localize the infection so that by ineision, drainage 

ean be established. One should always be on guard against a tooth discon- 

nected from its blood supply forming an alveolar abscess, or a detached piece 

of necrotic bone causing suppuration, from which more serious conditions 

frequently result. 
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THE IMPLANTATION METHOD FOR SETTING 
FRACTURED MANDIBLES 


H. C. Berry, D.D.S., Lirrte Rock, Ark. 


HE method of fixation to be described is indicated in those cases where there 

are not enough teeth for fixation by the intermaxillary ligation method, that 
is, in a partially or totally edentulous mandible. When the necessary teeth are 
present in the mouth, I believe that inter-wiring is the simplest procedure for 
setting fractured jaws. The methods that have been used for these cases in the 
past are as follows: 


1. ‘The open reduction method. 

(a) Intraoral: accomplished with wire or bone, or metal bone-plates, 
(b) Extraoral: accomplished with screws or pins. 

2. The circumferential wiring method: Accomplished by passing two or 
more wires around the bone and over a splint or plate, and twisting 
them together. 

3. The splint method: accomplished with any number of internal and ex- 
ternal splints, plates, and plaster and paper head caps. 


There is a place for all these methods, and the individual case will indicate 
which is the best one to use. We should use the method which will obtain the best 
result with the least amount of pain and disfigurement. The writer does not in- 
tend to describe the orthodox methods mentioned, but will restrict himself to the 
description of the implantation method, for both intraoral and extraoral use. 


THE APPLIANCE 


The appliance consists of vitallium screws which are placed into the 
mandible on both sides of the fracture, or fractures, as the case may be. These 
screws are set upright in the same position as the teeth. The screws are shown 
in Fig. 1. They have a head with a slot, 1, which serves as a receptacle for a 
small ratchet wrench that serves to turn the screw into the bone. The shank, 
2, which is the head end of the screw, has at its lower end a small hole 3, through 
which a wire may be passed. The sleeve, B, slides over the head of the screw. 
It has a hole on its upper end, 7. C shows the sleeve with hole, 1, on one end 
closed. D shows the sleeve placed over the head of the screw, and E shows the 
tie wire in place after the proper adjustment has been made. 

The screws are of different lengths, for not all jaws have the same vertical 
dimension; they are obtainable in 1”, 1%”, 114”, and 114” lengths. The 
diameter, however, is the same for all, so that one size sleeve will fit all screws. 
The alignment rod is a 14-gauge round stainless steel wire, which is available in 
hard or soft temper. The soft wire is used in most cases because it is easier to 
adapt and bend while, at the same time, it is stiff enough to hold the average 
fracture in position. The hard temper bar is used in cases where there is eX- 
y Head of Oral Surgery Department, Missouri Pacific Hospital. 
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treme muscle pull, and more resistance to this pull is needed. For tie-wire, 26 
gauge annealed chrome is used. To fix the screws to the sleeves and alignment 
rod, it is threaded through the holes in the screws and then over the alignment 
rod, as shown in Fig. 1 E£. 

The screws are made of vitallium metal, which is used in all the bone work, 
due to the fact that it seems to be the best metal for this purpose. It has a low 
electro-galvanie action and is nonecorrosive in body fluids. Vitallium also has 
sufficient strength to hold the fractured jaw in position. 


ANATOMIC CONSIDERATIONS 


It is necessary to keep in mind the anatomy of the mandible. The alveolar 
ridge in the third molar area diverges buceally to the lower border of the bone. 
The nerve is located near the lingual plate of the mandible. The drill holes, 
therefore, are placed buceally in this area, and not into the center of the alveolar 
ridge. By placing them in this location, the drill will pass buecally to the nerve 
and artery, and the serews will be inserted in the more solid portion of the jaw. 
Furthermore, this will also eliminate the possibility of the drill or screw cutting 
through the lingual plate. However, injury of the nerve and artery is not a very 
serious accident in these cases. In many fractured mandibles, the nerve has 
already been severed in the accident, which is indicated by numbness of the lower 
lip. It is also well to consider that if the fragments are wired together, and 
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Fig. 1—Parts and assemblage. A, Vitallium screw: 1, slot; 2, head; 8, hole for tie-wire ; 
fy threads on screw engaging into bone, B, Sleeve with hole, 1, for alignment rod. O, Sleeve 
end alignment rod in hole, 1, D, Sleeve placed on screw. HE, Complete assemblage with rod and 

“Wire. 
holes are drilled for the insertion of the wire, or if bone screws and a plate are 
used, the nerves and blood vessels may also be interfered with. The method 
described by me has no greater hazard than have other methods. The principal 
object is to set the fracture, and if the nerve and blood vessels are injured, 
hature will rebuild them. The teeth, if any are present in the anterior part, 
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are taken care of by collateral circulation. This, of course, does not mean that 
one should be careless. It is desirable, whenever possible, to spare the nerve and 
blood supply. 

OPERATIVE TECHNIQUE FOR INTRAORAL USE 


First, a case history should be taken. Next, a careful clinical examination 
of the head and jaws is made. If conditions warrant it, laboratory investigations 
should be made, especially serologic tests. X-rays should be taken, from at least 
two different angles. 

Before the operation, 14 gr. of morphine and 59 gr. of atropine are given 
to the patient one hour preceding the anesthetic. Nerve block or general anes- 
thesia may be used, though the nerve block method is preferable. The mandib- 
ular nerve and its connecting nerves should be blocked on both sides of the face. 


Fig. 2.—Drill to make the holes for the vitallium screws. 


Fig. 3.—X-ray is used to check the position of the screws and reduction of the fracture. 


After sterilizing the face and oral mucosa, the holes are drilled into the 
jaw. A special surgical bone drill is used in a contra-angle hand piece. This 
drill is to be as long as the screws, and slightly smaller in diameter, so that a firm 
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engagement of the screw threads may be obtained without danger of splitting 
As already mentioned, extreme care should be exercised in drilling 


the bone. 
Do not use excessive speed or pressure, otherwise you will burn the 


the holes. 


bone, causing bone necrosis which would later result in complications. Serews 


Fig. 4.—Simple unilateral fracture requiring three screws. A shows alignment rod before, 
and B after, reduction of the fracture. Note the tie-wires 4 and 5 in place. Screw No. 1 is tied 


after reduction of the fracture. 


1, closed-end sleeve; 2, and $8, regular 


Fig. 5.—Simple unilateral superimposed fracture. 
B, final position of wire. Note tie-wire 


of the proper length are selected. It is imperative that the screws be inserted 
almost through the mandible, preferably all the way through, so as to engage 
the upper and lower cortices firmly. The screws therefore pass entirely through 
the medullary portion, the spongiosa, of the bone, as shown in Fig. 7. The check- 
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up x-ray will indicate the position of the screws (Fig. 3), as well as how well the 
fracture is reduced. The number of screws used depends on the fracture. 
Simple fractures require the use of three screws. In multiple fractures. fop 


each additional segment, an additional screw is used. 


Fig. 6.—Multiple fracture. Segment G is raised into position by traction of the tie-wire C on 
screw 2, which pulls the head of the screw into the sleeve. 


> 
B 


Fig. 7.—Bilateral multiple fracture, showing use of five screws. Note position of screw in B, 
where cortex of bone has been removed. 
Simple fractures.—The three screws are inserted as shown in Fig. 4. The 
fracture is reduced by bending the alignment rod from position B to position 4. 
Simple unilateral fracture with fragments superimposed (as shown in Fig. 
5).—The closed-end sleeve is used on screw 1 to prevent the wire from slipping 
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through. The fracture is reduced in the direction of the arrow so that the wire 
assumes position B. The tie-wire on sleeve 3 is passed around the bent end of the 
rod to prevent the rod from slipping forward. 

Multiple fracture is shown in Fig. 6. Here we see how the displaced middle 
segment can be moved into place by traction of the tie-wire, pulling the serew 2 
up into the sleeve. If separation of the anterior and posterior segment is desired, 
a closed-end sleeve should be used on serew 3. The tie-wire D at screw 1 can then 
be used to move the bent posterior end B of the rod forward until in contact with 
the sleeve. This will force 3 in an anterior direction. 

Bilateral multiple fractures require, as shown in Fig. 7, additional screws, 
and a rod which passes in U-shaped form over the entire alveolar ridge. This 
illustration shows a section of the cortex removed to indicate the position of the 
serew and the depth to which it is inserted. 

Fractures at the angle of the jaw, as shown in Fig. 8, require only one screw 
when teeth are present. The alignment rod is wired to the teeth and the posterior 
end is passed through the hole in the serew placed into the edentulous posterior 
fragment. 


Fig. 8.—Fracture at angle of jaw. One screw is sufficient. Alignment rod is attached to teeth 
by wires. 

Insertion of the screws.—The screws are inserted with a pair of cone socket 
pliers and are screwed in until the small horizontal hole in the screw shaft, 
through which the tie-wire is to be passed, is just above the gingival surface. 
It is not necessary for the screws to be placed exactly parallel to each other. 
However, the more parallel they are placed, the easier it will be to adapt the 
alignment bar. It is therefore well to keep in mind the positions of the fractured 
Segments at the time the drill holes are made, and to visualize the subsequent 
positions they will assume when the fracture is reduced. 

Adjustment of alignment bar.—After the desired type of alignment bar has 
been selected, measure the length required. At about 5 mm. from one end, a 
right angle bend is made which is to be used as the posterior end. A sleeve for 
every screw that has been inserted is now placed on the wire. Then the align- 
ment bar is adapted approximately to the position of the screws in place. The 
tie-wire is inserted through the small holes in each screw, with excess for twisting 
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and cutting off. The alignment bar is then placed in position, the sleeve put on 
the bar down over the heads of the screws, at the same time reducing the fracture. 
The assistant tightens and twists the tie-wires over the alignment bar, and the 
fracture is set. The alignment bar wire can be adapted and bent to place the 
fracture in proper position, or it may be used to secure traction, as the case may 
require. 

X-ray checkup.—After reduction and fixation, the fractured jaw is x-rayed 
to check the alignment of the bone. If any adjustment is necessary, the tie- 
wires are not loosened, but the alignment bar is further bent and adapted to 
secure the proper alignment of the fractured segments. If extreme lateral 
muscle pull is present, as it is in some cases, one may overcome it by the addition 
of an auxiliary alignment bar attached to the bases of the sleeves. It is fastened 
with tie-wire. In addition, rubber bands may be applied from one sleeve to 
another in order to counteract resistance or to supply traction. 

For protection of the tongue and cheeks, a piece of rubber tubing is pro- 
vided. It prevents irritation by the screws, bar, and tie-wire. This piece of 
tubing is split on one side and slipped over the entire appliance. 

No outside dressings or bandages are necessary, and the patient is free to 
move the mandible as desired. 


TECHNIQUE FOR EXTERNAL USE 


The external method is used where there is extensive osteomyelitis, and in 
multiple fractures of the mandible (Fig. 17). General anesthesia is generally 
indicated. The technique is practically the same as the intraoral one, except that 
the screws are inserted through the skin from the outside of the face. For this 
purpose the longest, 114-inch, screw is used. After washing and sterilizing 
the skin, an incision of about one-half inch in length is made for each screw. 
The tissues are then carefully divided with a pair of hemostats, or tissue forceps, 
or with a probe, until the bone is exposed. The cutting of the mental nerve or 
the external maxillary artery is to be avoided, but if they are eut, they should 
be tied. A small hollow metal tube is then inserted through the skin opening 
to the bone, in order to protect the adjacent tissues from the action of the drill. 
The holes are made in the same manner as described, except that the screws 
are inserted from the side. After the rod is placed, the appliance is set, in the 
same way as in the intraoral method. Collodion or cotton is placed around the 
screws where they enter the skin to seal out possible infection (Figs. 15 and 16). 


CASE REPORTS 


Case 1.—Patient Sgt. Chas. G., U.S.A., Camp Joseph T. Robinson Hospital, 
Little Rock, Ark., aged 45 years, height 5 feet, 8 inches, complained of pain 
and swelling of right side of jaw. He was admitted on Oct. 5, 1941. His general 
appearance on admission showed he was a well-nourished, well-developed man. 
He uses tobacco and drugs, and drinks heavily. He was in tropical service for 
ten years, had syphilis in 1939, and is a shop worker in the Army Air Corps. 

Family History.—His father died of old age, at 83. His mother died, u- 
determined cause. His brother died of accident in 1913. 

Examination.—The x-ray revealed a simple fracture, which was complete, 
vertical, on the right side of the mandible in the area of the right mandibular 
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second molar. There was a displacement of one em. The fracture was caused 
from a blow on the side of the jaw on Oct. 5, 1941. Right and left lateral and 
anteroposterior x-rays were taken on Oct. 8. A Berry appliance was inserted 
by Dr. H. C. Berry. It consisted of three vitallium screws inserted in the 
right lower jaw, two anterior and one posterior to the fracture. An alignment 
bar was instituted and fixed between the screws as the sole fixation of the 
fracture (Fig. 9). From Oct. 10 to Oct. 27, the patient received regular rou- 
tine oral hygiene, with soft diet. He had no postoperative pain. No adjust- 
ment of the splint was required. He was comfortable and cheerful at all times. 
On Oct. 24, 1941, new right lateral and anteroposterior x-rays were taken. On 
Oct. 27 the appliance was removed. There was no infection. From Oct. 28, 
1941, to Nov. 1, 1941, he received routine dental inspections and treatment. 
The recovery was uneventful. 


Fig. 9.—X-ray of Case 1, showing appliance in position. 


Case 2.—The patient was a white man, 52 years of age, who was admitted 
to the Missouri Pacific Hospital, Little Rock, Ark., on Feb. 8, 1939. Physical 
and laboratory reports were negative. 

History.—The patient alleged that two days previous to being admitted 
to hospital, a freight ear door fell when a jack slipped and the handle of the 
jack hit him in the jaw. He received lacerations on the left side of the head 
and the right cheek, breaking his mandible. His head was swollen and painful. 
Also, the floor of his mouth was swollen, and there was a hematoma under his 
tongue, making it painful for him to swallow. 

Examination.—X-rays were made. These showed a fracture on the right 
side, at about the middle of the body of the mandible, an oblique fracture that 
extended downward and forward through the bone. The bone posterior frag- 
ment was depressed, leaving a space between, beginning at the same point and 
extending downward and posteriorly. There was also a second fracture which 
seemed to be in fairly good alignment. 

Operation —On Feb. 16, 1939, the patient was given morphine and atropine 
ne hour before operation, Nerve block anesthesia was used. The operation 
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started at 9 a.m. and ended at 10 a.m. An internal implantation splint was 
inserted, one screw in the posterior body of the mandible, one in the middle seg- 
ment of bone, and one in the anterior section of the mandible. 

X-rays made after the operation revealed fairly good alignment of the bone 
segments. It appeared as if a sequestrum might form on the anterior part of 
the middle segment at the inferior border. 

Postoperative treatment.—This consisted of hot packs, mouthwash, liquid 
and calcium diet, and laxatives. Sedatives were given when necessary. The 
appliance was removed on March 7, 1939, and the patient was discharged but 
told to report as an outpatient. X-rays were made at intervals. On Sept. 16, 
1939, there was no infection present, and he was discharged. 


Case 3.—The patient was a white man, 57 years of age, who was admitted 
to the Missouri Pacific Hospital on Feb. 26, 1939, presenting an edentulous 
mouth. 

History.—The patient stated that he had been hit in the head and rendered 
unconscious. 

Examination.—xX-rays revealed fracture of the mandible on the left side in 
the second molar region. He had no other complaints. The accident had 
happened twenty-four hours previous to admission. His head was slightly 
swollen and tender along the left mandible. Laboratory tests were negative. 


Fig. 10.—Berry splint inserted and adjusted. 


Operation —On Feb. 28, 1939, the patient was given morphine and atropine 
at 9 a.M., and at 10:30 a.m. a nerve block injection was made on both sides of the 
mandible. An intraoral implantation appliance was inserted, by placing two 
screws anterior and one posterior to the fracture (Fig. 10). The operation ended 
at 11:15 am. X-rays were made, showing good alignment and proximation of 
the fracture. X-rays made two days later showed the position had remained the 
same. It looked as if healing was progressing satisfactorily, as the fracture 
lines were becoming less distinct. The screws appeared to be holding satisfac- 
torily (Fig. 11). There were no signs of infection. 

Postoperative treatment.—Sedatives, codeine and aspirin, were given at 
intervals. Hot wet packs were applied to the outside of the jaw at intervals to 
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reduce the swelling. Mouthwash, liquid and soft diet were prescribed. The 
recovery was uneventful, and the appliance was removed on March 20, 1939, 
with satisfactory healing and no evidence of infection. 


Case 4.—The patient was a white man, 59 years of age. 

Examination.—This patient was referred from out of town. He presented 
an edentulous mouth. His clinical appearance was strong and healthy, a good 
physical risk. X-rays revealed a fracture of the right side of the mandible in 
about the first molar region. 

Operation.—Morphine and atropine were given one hour before the opera- 
tion. Block anesthesia was instituted. An intraoral implantation appliance was 
inserted. The operation took one hour and twenty minutes, and was performed 
on June 14, 1941. 


Fig. 11.—Roentgen film showing Berry splint applied in a fracture in second molar region. 


Postoperative treatment.—The patient was requested to go to some hospital 
for several days. He refused, but did go to a hotel. The next morning he called 
and said he was feeling fine and was going to leave the city and return home. 
He was instructed to go to some local doctor for observation, to write each week, 
and to return in four weeks to have the appliance removed. He did write each 
week, and reported that he was getting along all right, without seeing a doctor. 
During that time he made a trip to Canada by auto. When he returned, four 
weeks from the day the appliance had been inserted, the x-rays revealed that 
healing had proceeded normally and that no infection was present. The ap- 
pliance was removed on July 14, 1941. The patient put in his mouth the same 
dentures that he had worn before the accident, and said they fitted well and did 
not need to be reset or made over. 


Casz 5.—The patient, a white man, 29 years of age, was admitted on Oct. 
9, 1941. 

History.—Eight weeks before admission to the University Hospital, Little 
Rock, the patient was unloading telephone pols, and one caught him under the 
chin, fracturing the mandible in three places. An attempt was made to set his 
jaw in a hospital in another city, but after much swelling and drainage of pus, 
he was referred to this hospital. 
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Examination.—The patient was seemingly well nourished, intelligent, and 
cooperative. Blood: Red blood cells 3,700,000, white blood cells 10,000; the 
heart was normal; the lungs were negative; the urine was negative; and so was 
the Wassermann test. The teeth were badly infected by pyorrhea and abscess, 
There were fistulae discharging thick creamy yellow pus to the outside of the 
face on both sides. There was also drainage into the mouth. 


Fig. 12.—Case 5. Anteroposterior view showing multiple fractures and osteomyelitis. Previous 
treatment had been by intermaxillary ligation. 


Fig. 183.—Case 5. Roentgenogram after previous treatment, showing osteomyelitis of mandible, 
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X-ray examination showed compound fractures on both sides of the 
mandible through the right and left second molar region, and a fracture through 
the right condyle region below the mandibular notch (Fig. 12). The lateral ex- 
posures revealed osteomyelitis and sequestration affecting the entire body of the 
mandible on one side (Figs. 138 and 14). We could not decide whether to remove 
the mandible in toto, or to try to save all or part of it. We decided to curette, 
insert drains, and save what we could. 


Fig. 14.—Case 5. Roentgenogram after previous treatment, showing osteomyelitis of mandible. 


Fig. 15. Fig. 16. 


Fig. 15.—Case 5. Side view showing extraoral Berry splint. 
Fig. 16.—Case 5. Front view showing Berry splint. 


Operation—The patient was given morphine and atropine one hour before 
operation. Pentothal sodium 21% per cent anesthesia was instituted. The face 
and head were cleaned with ether and merthiolate. Four stab skin incisions were 
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made on the mandible into the solid bone on each ascending ramus, and near the 
premolar region on both sides. Then a hollow metal tube was inserted through 
these incisions and placed against the bone, to prevent injury to blood vessels 


. 18.—Case 5. Lateral view showing side which had been affected by osteomyelitis. 


F 
Fig. 17.—Case 5. Anteroposterior view after insertion of Berry splint. 
ye 


Setting Fractured Mandibles 305 


e | and soft tissues while drilling. A bone drill was inserted through this tube, to 
h drill the holes. After the holes were drilled, the vitallium screws were screwed 
s into the bone, and the metal tube removed. The sleeves and alignment rod 


were adjusted on the outside to fit the contour of the mandible (Figs. 15 and 
16). Please notice that the external appliance was in place before the wires 
were cut loose from the teeth. This prevented fracture or other disturbance 
of the weakened mandible during the operation and the subsequent curettement. 
The abscessed teeth and roots were removed, as well as some sequestra. A two- 
inch section of the mandible was cut away on the right side, but the periosteum 
was left intact. We hoped for bone regeneration, and our hopes were fulfilled. 
The x-rays taken at this time show the splint in position and the intermaxillary 
ligatures still in position (Figs. 17 and 18). After a final checking and addi- 
tional adjustments, the latter, which had been put on the teeth at the time of the 
accident, were cut loose and removed. If a non-union had developed at the place 
where the bone was lost, while the rest of the mandible had healed, we could have 
performed a second operation later and put in a vitallium bone plate. As luck 
decreed, this was unnecessary ; the extensive curetting of the infected part of the 
bone which was instituted, and the drainage established, made healing possible. 
This external appliance literally held the mandible in suspension, counter- 
acting muscle pull, while the weak periosteal parts regenerated bone. Later, 
wires were placed on the few remaining teeth to assist in the alignment of the 
mandible. No head cap or other appliance was needed. 


Fig. 19. Fig. 20. 


Figs. 19 and 20.—Case 5. Side and front views after treatment. 


Result-—Fairly good alignment of the mandible was obtained, and healing 
of all infection. Bone regenerated throughout the entire mandible. Several 
smal] sears remained at the site of the screws and the external drains and, last 
but not least, the patient has a serviceable lower jaw and is not deformed for 
life (Figs. 19 and 20) by not removing the whole mandible. 
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H. C. Berry 


SUMMARY 


A new method has been described, specially useful in the treatment of frae- 
tures of partially or totally edentulous mandibles. A technique has been de- 
scribed which aids in the reduction of malposed fragments and serves as an 
efficient means of fixation. It can be used intraorally as well as on the outside 
of the face. Four cases in which an intraoral appliance was inserted, and one 
case of a complicated fracture treated with the extraoral method, have been 


appended. 
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MANDIBULAR FRACTURES TREATED BY PIN FIXATION 
TWENTY-ONE CASES 
M. A. Rusuton, M.B., L.D.S., F. A. WALKER, L.D.S. ENG. 


IN fixation at this Centre has now been on trial for one year and has given 

encouraging results. The apparatus used is the Clouston-Walker, an im- 
proved form of the various types with which our first cases were treated and 
derived originally from the Roger-Anderson orthopedic apparatus and from a 
diminutive device made by Dr. F. Waknitz of the American Hospital in Britain. 
The first of our cases was treated by Dr. Waknitz and Dr. J. Converse in Janu- 
ary, 1941 (Gillies, 1941). We have since noted with great interest the earlier use 
of a modified Haynes’ apparatus by Griffin (Griffin, 1941). 

Up to the present twenty-one patients have been treated by this method, 
the small number being due to the fact that it has been reserved for patients 
who cannot be treated so well by more usual means. Such cases are (1) multiple 
fractures of the edentulous or nearly edentulous mandible with much displace- 
ment; (2) fractures in which there is a posterior edentulous fragment which 
cannot easily be controlled; (3) patients in whom it is necessary to control 
edentulous fragments for bone-grafting. 


THE APPARATUS 


The main mechanical principle is the use of universal movement clamps. 
These consist of a threaded bolt with an eye at one end and an hexagonal nut 
at the other. Two flat rings or flanges are fitted on the bolt, one of which is 
countersunk so that the eye partially drops in, and two grooves aré cut on the 
adjacent flat surfaces of the rings and kept in alignment. The clamps are of 
two sizes: one when tightened will hold a 2 mm. Staybrite pin and a 3.2 mm. 
steel rod, and the other, two 3.2 mm. rods. The apparatus consists of T pieces 
upon which are fitted two pin clamps, tie bars, and large clamps (Fig. 9). 
After the pins are drilled into the bone in convergent pairs, the T pieces are 
firmly attached to them by the pin clamps. A suitable tie bar is then loosely 
threaded through large clamps which have been placed on the long arms of the 
T pieces. On reduction of the fracture the nuts of the large clamps are well 
tightened. 

TECHNIQUE 


Two operators are desirable. The pins are inserted with every aseptic pre- 
caution, and to avoid contamination, this part of the operation is performed 
first. The mouth is covered, but it is helpful if the second operator inserts one 
hand into the mouth beneath the towel. The first operator draws his landmarks 


From the Plastic and Jaw -Centre’ (Emergency Medical Service at Basingstoke). 
The work here reported has been carried out under the direction of Sir Harold Gillies, 
Consultant Advisor on Plastic Surgery and Facial Injuries to the Ministry of Health. 
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on the skin and inserts the pins with the hand drill, choosing where possible a 
direction in which they will not enter the mouth if they go too far. He should 
feel the pin pass through the first cortex and then just through the second, and 
it is advisable to adjust the exposed end of the pin in the drill so that no very 
excessive penetration can occur. The pins should not approach the fracture 
line too closely and should pass through healthy tissue. When each fragment 
has been transfixed by one pair of convergent pins, these are covered over and 


Fig. 2. 


any necessary work within the mouth, such as tooth extraction and drainage ! 
required, is done next. Then the fragments are brought into correct position, 


the clamps are adjusted, and the splint is locked with the spanner. It is not 
always easy to know by feel if really good position has been obtained. Radio- 
graphs sometimes show that improvement is necessary, and this is easily carried 
out later by releasing and retightening the clamps, either without anesthesia, 
with local anesthesia, or with pentothal. (Figs. 1 and 2 show a fracture involving 
/8 before and after fixation. ) 


Fig. 1. 
7 
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Mandibular Fractures 


SUBSEQUENT TREATMENT 
The day after operation the patient feels remarkably comfortable and there 
are no complaints about the apparatus. The jaw can be moved although move- 
ment is voluntarily limited for a few days, and sometimes the jaw is held rather 
eecentrically for a day or so. The skin surrounding the pin wounds is regularly 
inspected for any signs of inflammation and is elcaned but not otherwise dressed. 


Fig. 4. 
The apparatus is worn for about four weeks in most cases but has been worn 
as long as seven weeks. To remove it, the clamps are loosened (when union 
ean be tested) and taken off. The pins are withdrawn one by one, no anesthetic 
being needed in ordinary cases. Usually they are still tightly held in the bone. 
CASES 


CasE 1—A soldier, aged 21 years, was injured Sept. 9, 1941, at 8 a.m. 


Double fracture of the mandible; 43/7 regions with downward and backward 


he 
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Fig. 3. 
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displacement of anterior fragment (Figs. 3 and 4); upper jaw clinically eden- 
tulous but some lower teeth standing; haematoma of left cheek. 

An operation was performed on the same day at 9 p.m. (Maj. D. Brown, 
A.A.M.C., Mr. M. A. Rushton; endotracheal N,O & O, by Dr. Organe). Pin fixa- 


tion, three pairs (Fig. 5); 48/7 extracted. 
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Radiographs showed good position on the right but the left posterior fragment 
was still up. Sept. 24, the position was adjusted under pentothal anesthesia; 
radiograph confirmed excellent position. On Oct. 16, the pins were removed. 
all were tight with the exception of one. The fracture on the right was united ; 
the left still gave slight movement. Radiographs showed excellent position (Figs. 
6and7). Dentures were provided and union was complete ten days later (thirty- 
eighth day). 


Case 2.—A soldier, aged 38 years, was injured on Sept. 29, 1941, in a road 
accident. On Oct. 10 he was admitted to the Centre with fractures of both 
malar bones, complete horizontal fracture of maxillae (edentulous), and triple 
fracture of mandible involving 54/12 and left condylar neck; marked displace- 
ment of chin backward and downward; also deep scalp lacerations and fractures 
of right clavicle and scapulae. 


Fig. 7. 


An operation was performed on Oct. 9 (Maj. D. Brown, Mr. M. A. Rushton ; 
endotracheal N,O & O and ether, Dr. R. P. W. Shackleton). The malars were re- 
placed, the right being fixed with intraosseous wiring and supported with pack- 
ing. The nasomaxillary block was restored to good position and required no 
fixation. The mandible was fixed with three pair of pins, 54/12 were extracted, 
and the right fracture line which was comminuted and infected was drained 
(Fig. 8). On Oct. 24, drainage wound dry. Nov. 2, some edema around pins on 
right. Vuleanite bite plates were prepared. Nov. 13 (Fig. 9) the pins were 
removed; all were fairly tight; good early union with very slight mobility; 
induration in region of pins on the right;bite plates were inserted; good but 
hot perfect position. Nov. 15, the indurated area was incised; no bone involve- 
ment was found. Inflammation subsided and firm union was established in 
ten days (forty-seven days’ treatment). 

Comment.—It would probably have been better to remove the pins a week 
earlier. 


M. A. Rushton and F. A. Walker 


a 
4 
j 
Fig. 8. 
4 
Fig. 9. 


Mandibular Fractures 


Fig. 11. 
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Case 3.—A sergeant in the R. A. F., aged 21 years, was wounded by anti- 
aircraft fire on Jan. 11, 1942. Comminuted fracture of mandible near symphy- 
sis; laceration of lip extending through suleus to lower border of mandible: 
floor of mouth stripped up. One side of the mandible was almost edentulous 
(Fig. 10). 

Jan. 12, an operation was performed by Mr. J. B. Cuthbert, Mr. F. A. 
Walker; endotracheal N,O & O and ether, Dr. Shackleton. Loose fragments of 
tooth, bone, and metal were removed from fracture line through drainage insti- 
tuted. The floor of the mouth was reconstituted and the laceration trimmed 
and sutured in layers. Two pairs of pins were inserted wide apart to avoid the 
injured area and united by a bar (Fig. 11). On Jan. 14, to increase stability 
of the apparatus (endangered by the length of the bar), the bar was doubled 
and the few opposing teeth were wired together for a few days (Fig. 12). On 
Feb. 3 the pins were removed; good early union; firmly consolidated a week 
later (thirty days). 


Fig. 12. 


ANALYSIS 


Of the twenty-one cases, eleven were single fractures, eight were multiple 
fractures, and two were. old injuries requiring bone grafts. Six cases were 
acutely infected at the time of operation. 

In sixteen cases good union was obtained by pin fixation; in two cases all 
pins were removed early on account of inflammatory complications and union 
was obtained by other methods; in two others union did not take place during 
the period of pin fixation, sequestra forming in the.fracture line. One of these 
eases, which had previously been treated unsuccessfully with splints, was 
subsequently grafted. One case is still under treatment. 
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The following complications attributable to the method were observed: 

1. Local sequestration around one pair of pins occurred in two of our 
earliest eases, tiny sheaths of bone being removed later. This was connected 
with the use of pins which were not rustless and of a fast-running electric drill. 
Union of the fractures was not affected. 

2. Alveolar abscess occurred in one ease owing to damage to the roots 
of a tooth by a pin. The mishap caused no pain but an abscess appeared some 
weeks later. Union was not affected. 

3. Local cellulitis occurred around one pair of pins in two eases. In one 
it appeared after two weeks and led to removal of the apparatus; in the other 
(Case 2) it arose during the fourth week, and as it was mild, the pins were not 
removed until later. 

4. In one highly infected case inflammation extended rapidly to inelude 
the area in which one pair of pins had been inserted and these were removed. 
The case was one in which a man’s head had been partly crushed by the lid 


of a tank. 
CONCLUSION 


In conclusion we may say that the method has given better results in 
certain difficult cases than we could have obtained by other methods. It per- 
mits rigid control of edentulous fragments in every plane so that any sort of 
tilting and deviation can be corrected. 

It may be too early to decide whether it involves sufficiently few additional 
risks to be indicated in eases which can be treated by more usual methods. 
However, it appears that the risks are not very serious; and any surgeon or 


dental surgeon supplied with the apparatus and having facilities for aseptic 
surgery are in a position to provide that immediate and rigid fixation upon 
which an absence of septic complications so largely depends and which pro- 
duces so great an improvement in the patient’s comfort and general condition. 
Since the jaws do not have to be fixed together, mouth hygiene and feeding are 
facilitated, and transport difficulties (including those arising from seasick- 
ness) should be minimized. 


SUMMARY 


A method of extraoral fixation which has been employed in twenty-one 
eases of fractured mandible is described. It depends on the fixation of bone 
fragments by pairs of convergent pins which are afterward joined by clamps 
and bars. It is used to control edentulous fragments and in other cases of 
special difficulty. The results so far obtained are analyzed. 

Other cases in this series were treated by Sir Harold Gillies, Maj. C. Heanley, R.A.M.C., 


Maj. A. J. Arnott, A.A.M.C., Maj. G. Franklin, C.D.C., and Capt. W. Hamilton, N.Z.D.C., 
as well as by those whose names have already been mentioned. 
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Editorial 


Oral Surgery in War and Civilian Defense 


Many of the readers of this JouRNAL are expected to prepare themselves 
for an important service, that required of military dental or maxillofacial] 
surgeons. Others are planning to take care of civilian injuries, which in 
bombarded England have been so numerous. Both the military and the civilian 
injuries in some instances present problems similar to those encountered in 
traumatic surgery in peacetime. Others are of a much more complicated 
nature, presenting new and grave problems. Prompt and correct first aid care 
is the primary demand; respiration, hemorrhage, and shock must be thoroughly 
understood. Lacerated and contused wounds, often with great loss of tissue, 
the inclusion of foreign bodies—particles of clothing, masonry, metal, soil and 
dirt—or with comminution and displacement of parts of soft tissue, bone, or 
teeth, must receive proper attention. The danger of infection, in addition, 
becomes a serious problem in accidents occurring under wartime conditions. 

The treatment of these maxillofacial injuries requires an intimate knowl- 
edge of anatomy, a fine sense for diagnosis, and keen judgment in treatment 
planning. Débridement must be carried out with great attention to the many 
important structures of the face. The locating and removal of foreign bodies 
must be undertaken with painstaking care. Viable bone fragments that are 
not entirely detached from the periosteum must be skillfully positioned and 
saved. Infection must be combated locally, and if necessary by chemotherapy. 
The final result depends on a great many factors; when these are not properly 
carried out, unnecessary, permanent deformities may result. 

The treatment of such cases can best be carried out by the well-trained 
oral surgeon who understands all the factors upon which depends the ultimate 
function of the teeth and jaws. The help of the oral surgeon, therefore, is 
indispensable. In Lectures on Military Dentistry, collected from the Army 
Medical and Dental Schools, and published by the Dental Preparedness Com- 
mittee under authorization of the American Dental Association, with the per- 
mission of the Surgeon General of the United States, we read: ‘‘The general sur- 
geon is utterly helpless beyond the first aid measures. Even in rendering the 
first aid treatment, he will be at a loss to care effectively for the jaw casualties 
with that assurance he possesses in the care of wounds of other parts of the 
body. This is due to his lack of knowledge relative to the dental structures 
and the steps which must be taken to assure the restoration of function. It is, 
therefore, important that a large number of dental officers be trained to meet 
the particular problems encountered in the first aid and emergency treatment 
in the care of jaw casualties, and that they understand their responsibilities 
in their work with the medical officers on the battlefield.’’ 

In order to assist the reader to prepare himself either for military duty 
or for civilian care of casualties occurring during bombing or accidents re- 
sulting from blackouts, the editor has devoted the April and May issues of the 
JOURNAL to the publication of a collection of papers dealing with the treatment 


of military and civilian injuries. 
K. H. T. 


Abstracts and Reviews 


By Captain Pearson 


Characteristics of War Wounds of the Face and Jaws: 
W. Brown, Dental Bulletin 12: No. 4, October, 1941. 
The war wounds of today differ greatly from those of earlier times. The 

projectiles, then, were larger and of lower velocity and, because of this, the 

destruction of the soft tissues was in direct proportion to the diameter of the 
projectile. The author goes on to describe the type of wounds the old projectile 


produced. 

The improvement in the type of projectiles finds the velocity increased 
and the caliber of the bullets decreased ; the idea being not the destruction of the 
enemy as much as putting the enemy out of action. 

The present types of wounds will almost always show a small opening with 
a large exit. The internal structures are pierced rather than pushed aside as 
done by the old type projectile. Therefore, small looking wounds should never 
be taken lightly. 

In wounds from bursting shells and hand grenades will be found fragments 
of clothing, dirt, metal, and the like. Here infection is great. Often much 
tissue will be carried away under similar conditions. 

Injuries to the face, head, and neck present advantages and disadvantages. 
The surgeon has a good chance of repairing tissue. The density of the mandible 
—shatterability, the presence of teeth, and the vascularity of the tissues—and 
hemorrhage make injuries to the face a serious problem. And, in spite of our 
best efforts, death often occurs from inflammation and infection extending to 


the meninges or the brain. 
J. Z. MACKENSON. 


Osteomyelitis of the Jaw: By Cale M. Logsdon, The Medical Bulletin of the 
Veterans’ Administration 18: 61, 1941. 


Osteomyelitis of the jaw is discussed from the standpoint of incidence, in- 
fecting organisms, symptomatology, and treatment. 

It is important that certain principal procedures be followed in the treat- 
ment of this disease. One should first institute general supportive measures 
during the onset of the osteomyelitis. Included among these are drugs for the 
relief of pain, and special feeding to insure a light diet high in calorie and 
vitamin content. Provisions should, likewise, be made for early adequate drain: 
age. Due to the danger of lung abscesses and other complications which may 
follow a flow of pus into the mouth, extraoral incisions are indicated in most in- 
stances. In those mild cases where intraoral drainage is employed, care should 
be taken to keep the mouth as hygienic as possible. The removal of sequestra 
is indicated only when they become completely detached. Early curettage of 
the involved bone is contraindicated, and extractions of teeth during the early 
acute stage of the disease require the utmost caution. Good postoperative care 
is the final procedure in treatment. 
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Of two hundred patients treated for osteomyelitis of the jaw at Veterans’ 
Administration, Hines, Ill., in the past eight years, 75 per cent involved the 
mandible, 20 per cent the maxilla, and 5 per cent both jaws. The majority 
of cases (65 per cent) followed fractures and other trauma to the jaw. Dental 
extractions and hematogenous infections were among the other causes. The 
average duration of hospital treatment for these patients was ten weeks. 


Seymour J. Kreshover. 


Chills and Fever Produced by Amidopyrine: By W. C. Alvarez, Proc. Staff 
Meetings, Mayo Clinic 16: 760, 1941. 


The author reports a case of a woman, aged 30, who complained of re- 
peated attacks consisting of a severe chill followed by high fever, headache, and 
pains in muscles and joints. These attacks came on the first day of the men- 
strual period and had been troubling her for two and a half years. Because 
these attacks began after a vacation in the West Indies, a diagnosis of malaria 
was made at home, and repeated strenuous treatments were given for this dis- 
ease in spite of the fact that plasmodia could never be found and quinine never 
did any good. 

Careful studies on this patient showed nothing of significance: there were 
no foci of infection, the blood was in perfect condition, the woman was the 
picture of health, and her spleen was not enlarged. 

The patient one day, while under observation, took a capsule which con- 
tained amidopyrine and aspirin which was followed within an hour by a severe 
chill. Her hands became numb, and the skin on the palms at the base of the 
second, third and half of the fourth fingers became blanched and somewhat 
translucent. There was pain in some of the joints. The temperature shot up 
to 103° F. and came right down again, making a sharp spike on the record. 
There was a corresponding sharp rise and fall in the pulse. The leucocyte 
count dropped to 1,400 and the lymphocyte count went up to 45 per cent. 
The symptoms were attributed to the ingestion of amidopyrine. 


J. Cook. 
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THE ROLE OF THE PRECLINICAL BIOLOGIC SCIENCES 
IN DENTAL EDUCATION 


J. L. T. AppLeton, B.S., D.D.S., Sc.D., PHILADELPHIA, Pa. 


BOUT 10 years ago we circulated questionnaires among the seniors a few 

weeks before graduation. It was optional whether or not the student re- 
turned this questionnaire and, of course, he could preserve the secret of his 
identity. Among the questions were: 

1. Is the transition between each of the following preclinical and clinical 
courses easy or difficult? (These courses were specifically named.) 

2. In what specific respects, if any, do the clinical courses fail to take ad- 
vantage of the facts and viewpoints presented to you in the preclinical courses 
(specifically named) ? 

3. In what specific respects, if any, do the preclinical courses fail to pre- 
pare you adequately for your clinical courses? 

The number of students returning the questionnaire was gratifying. The 
replies were for the most part frank and straightforward and showed keen 
insight into our foibles and weaknesses. To most of the students, however, there 
was apparently no ‘‘transition’’ except between the pre-clinical technique courses 
and the corresponding clinical courses. Most of our seniors had succeeded in 
burying the other preclinical courses deep in the subconscious. One brutal ex- 
ception I shall quote, ‘‘Clinical courses fail to take advantage of the facts and 
viewpoints presented in the preclinical courses because said facts and view- 
points are superfluous and of no practical value.’’ 

This frankness was particularly disturbing because, as a teacher of one of 
these superfluous courses, self-interest and self-respect had long since driven me 
to seek justification (at least in my own eyes) for what I was doing—an 
apologia pro vita mea. 

Although our perspicacious senior, and perhaps some of his older brothers, 
might recognize what I am to say today as a rationalization, I feel that among 
this audience there are spirits who will give me a not unsympathetic hearing. 

The idea implied by the work ‘‘role’’ is that of a part played in a larger 
unit or whole; and it is the nicety of the adaptation of whatever is playing the 
role to this larger unit that determines how well the role has been played. 
To understand what I mean, try to imagine the part of Hamlet introduced into 
Macbeth or into any other play, for that matter. The effect would be inco- 
herent and ridiculous. The point I wish to make is, of course, that any par- 
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ticular course acquires significance by virtue of its relation to the curriculum 
as a whole and to the ultimate objective of that curriculum. Consequently, so 
that you may follow me better, it would be well to state my present concept 
of the nature of dentistry and of its peculiar and unique social function. 

Instead of Shakespeare’s seven ages, the dentist could divide man’s life 
into 2 overlapping stages: 

1. the development, eruption, establishment, functioning, and loss of the 

deciduous dentition; and 

2. the development, eruption, establishment, and functioning of the perma- 

nent dentition. 
These stages overlap and, during several years, we have the mixed dentition. 
Because of its complexity and its importance, this period might even be con- 
sidered a third stage. If so, the chronology of man’s life would be this: 

1. To the eruption of first permanent tooth. 

2. To the loss of last deciduous tooth. 

3. To the end of life. 

The establishment of the deciduous and permanent dentitions is a complex 
physiologic process whose normal evolution depends upon a variety of interacting 
factors. These we shall call quite simply ‘‘favorable’’ factors. Unfortunately, 
there are also factors, intrinsic and extrinsic, which interfere with the smooth 
running of these physiologic processes; we can identify these latter factors with 
the adjectives, ‘‘unfavorable’’ and ‘‘disturbing.’’ Now the job of the dentist 
is to do what he can (1) to assure the normal operation of the favorable factors 
and (2) to anticipate and minimize the operation of the unfavorable and dis- 
turbing factors, and (if need be) to do what can be done to make good damage 
suffered. 

In an earlier paper (1941) I described the job of the dentist as the main- 
tenance, restoration, or improvement of occlusal function. Today I would go 
back one step and add that it is also the dentist’s responsibility to do what he 
ean toward the establishment of normal occlusal function. While it is being 
established and after it has been established, there come into play the tasks of 
maintenance, restoration, and improvement. 

However, to accept this as the all-inclusive description of the job of the 
dentist would be to continue the short-sighted and provincial viewpoint that has 
been responsible for many of the sins of omission and of commission, of which 
we have at times been guilty. The first and last objective of dentistry is the 
welfare of the individual patient in his entirety. In all our work we should be 
vividly conscious that our patient is a living organism whose parts are sub- 
servient to the whole. It would be inexcusable if what we did or did not do 
in our efforts to secure, maintain, repair, restore, or improve occlusal function, 
should be at the expense of, and to the detriment of, the body as a whole. That 
would be worse than robbing Peter to pay Paul. 

The dental curriculum and its constituent courses should be adapted to 
prepare the dental student to undertake these tasks—intelligently, effectively, 
and enthusiastically. These courses are means toward an end, and the degree 
of success in reaching that end is the criterion by which they should be judged. 


Preclinical Biologic Sciences in Dental Education 


It is convenient to classify the courses of the curriculum as follows: 

I. Clinieal, e.g., work on patients in operative and prosthetic dentistry, 
in maxillofacial surgery, in orthodontics, in medicine, in diagnosis. 

II. Preclinical 

A. Technical, e.g., prosthetic, operative, and orthodontic techniques. 
B.: Biologic, e.g., anatomy, histology, chemistry, physiology, bac- 
teriology and, pathology. 

Please do not think of these courses as ‘‘medical.’’ They are no more 
‘‘medical’’ than they are ‘‘dental.’’? Without them one can become a ‘‘dental 
mechanie’’ but never a dentist. Technical skill is not enough. Knowledge, 
understanding, and technical skill are all necessary for the ‘‘compleat’’ dentist. 

We are now ready to consider more specifically some of the functions of 
the preclinical biologie sciences in dental education. 

1. In the first place, these sciences can furnish certain facts and theories 
which are essential for the understanding and for the performance of certain 
techniques—techniques immediately useful in diagnosis, in prognosis, in case- 
planning, in prophylaxis, and in therapy. To many, both in and out of the 
schools, this will seem our whole duty. All will agree to the general proposi- 
tion that this is a legitimate endeavor in dental education, but no doubt, there 
will be differences of opinion among teachers and among practitioners in re- 
spect to the inclusion or the exclusion of particular facts and theories. For the 
greater number of these facts and theories there will be essential agreement. 
To cite instances in this category, I would mention: the anatomy of the jaws 
and associated parts, a knowledge of which is needed for x-ray interpretation, 
for the sites and pathways for the injection of local anesthetic solutions, for the 
extraction of teeth; the factors affecting the calcification of teeth and bone; 
hydrogen-ion concentration, osmotic pressure, surface tension; the chemistry of 
foods; the nutritional requirements of the body in health and disease; the 
theory of focal infection. These are only isolated instances. It would be easy 
to take up all the time allotted me in just listing other instances of this nature. 

When doubt enters the teacher’s mind, I would be inclined to advise the 
inclusion of the item in question. It seems better to include too much than to 
take the chance that I am dishing out what might prove to be a short helping. 
A family or a business concern can live more economically, i.e,, more effectively 
and more advantageously, if its resources exceed the demands made upon it. 
Rare emergencies may arise which require of us all that we have, but efficient 
functioning usually requires a reserve considerably in excess of probable needs. 
This holds for our bodily organs—heart, arteries, lungs, kidneys, ete., and ap- 
parently (mutatis mutandis) is valid for the higher activities of the integrated 
personality. 

2. A second reason for including the biologie sciences in the dental eurricu- 
lum is that they furnish the data from which the student can construct his 
concept of organism. There are many uses for this. For example, without it 
there can be no satisfactory cooperation with the physician. In the introductory 
paragraphs I have dealt with the necessity of seeing in all his complexity the 
essential unity of man. The importance of this vision cannot be overemphasized 
if dentistry is ever to become a full-fledged health service. The content of the 
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biologic sciences should furnish the material from which will be forged, by the 
experiences of the clinical studies, the concept of organism. 

3. In the third place, these biologie sciences can and should make a basic 
contribution to the development in the undergraduate of the functional approach 
to his problems and to a realization of its importance. His job should even- 
tually be to secure, maintain, restore, or improve function. He employs mate- 
rials, instruments, apparatus, and appliances as means to this end. Although 
all the sciences can make their contribution, I believe physiology is naturally 
best fitted for developing the functional viewpoint. 

At this point I would like to suggest that the idea of, and the desire for, 
prevention of disease cannot be more solidly grounded than on the concept 
of organism and the concept of function. 

4. The natural sciences are valued for a variety of reasons. We marvel 
at their discoveries, and our curiosity is alternately allayed and aroused. Shall 
we say that this feeling is a form of esthetic appreciation? The sciences have 
also contributed to physical well-being and to the creature comforts, at least of 
some of us, and their benefits at least in theory could be extended to all of us. 
There is another value and, though only relatively few seem to be aware of it, 
it is worthy of high esteem. The distinctive characteristic, common to all the 
sciences, is not the nature of their subject matter or of their fruits, but it is the 
nature of the method with which their subject matter is worked over and by 
which their fruits are culled. Because of the importance of this method, I hope 
you will not take it amiss if I summarize its essential steps. 

a. Observations are made in a certain, delimited field. 

b. An hypothesis (or more than one) is constructed which attempts to 
describe the relations existing among the data, thus collected. Possibly 
data, collected in the same field by others, are also taken into account. 

. Deductions are made from this hypothesis. 

d. Fresh observations are instituted to check these deductions. 

. The hypothesis (b) is reconsidered in the light of these fresh data, and 
either confirmed, revised, or discarded. If discarded, a new hypothesis 
is made. From this new hypothesis or from the revised hypothesis, fresh 
deductions are drawn; and so the game goes on. 


Some teachers regard this scientific method (or method of science) highly. 
Gregersen (1940) thought that the chief value of the preclinical sciences might 
in the long run lie in the emphasis they place on the experimental attitude. 
‘¢____the basie thing about science is an attitude or habit of mind, a way of 
thinking which is characteristic of those entitled to be called scientists. If that 
is so, most subjects of human concern may be dealt with in a scientific way.” 
(Blackwelder. ) 

The approved, systematic procedure followed in handling a patient closely 
‘ parallels the scientific method as outlined above. 

a. The examination of the patient. 

b. The diagnosis and prognosis. 

ce. From this we decide to do or not to do certain things. 

d. Further observation of the patient yields data which are taken as con- 
firming our diagnosis or as requiring its revision or abandonment, ete. 
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In recent years, in my own laboratory course in bacteriology, we spend 
considerable time in bringing the essentials of the scientific method explicitly 
to the attention of the class: 

First—objective, accurate, and adequate observation. Then, the distinction 
between the datum, yielded by observation, and the inference, yielded by the 
mind working on the datum. 

Clear definition of the problem. 

A plan which will yield an unequivocal answer. 

Criteria which will be accepted as decisive. 

Adequate control. 

The value of statistical reasoning both in organizing research and in eval- 
uating the significance of the data obtained. 

Natural science is the discovery and the description of sense data and of 
their interrelations. When we go beyond that, it is no longer science but art 
or metaphysies or philosophy. The descriptions are made with extraordinary 
eare and are as devoid of emotional content as possible. These descriptions are 
approximations to certainty—sometimes so close that to doubt them would seem 
affectation and at worst, as judged by the test of time, they constitute man’s 
most reliable guide within the field to which they apply. 

Dental students, practitioners, and teachers should acquire an understand- 
ing of, and a respect for, the method of science. The mental attitude which is 
the essence of this method, will make the practitioner more critical of proposed 
forms of therapy or of prophylaxis; it will help him to appraise more intelli- 
gently published reports; and it will prove his most trustworthy instrument 
in the daily conduct of practice. 

Carlson (1941) in an address, delivered before the students and teachers 
of Washington University, School of Medicine, said: 

‘‘In our early training let us really get conditioned to the scientific method. 
Let us never forget that, except for a few superficialities, every patient meeting 
us is a scientific problem challenging analysis.’’ 

do. One of the most important objectives of dental education is to prepare 
the undergraduate so he can and will continue to keep pace with his profession 
during the years of his practice. Whether or not he will do this, will probably 
depend largely on his temperament; but there are a number of things which we, 
as teachers, can do to make his task easier. Judging from the past, it is likely 
that many of the developments in the methods of practice, which will be intro- 
duced during the 25 or 30 or 40 years that lie ahead of the recent graduate, 
will originate from developments in the biologie sciences. What these develop- 
ments will be, we do not know, but he should be prepared for the unknown and 
the unexpected. In order to meet this obligation our preclinical science courses 
have to be systematic and comprehensive presentations of the present status of 
our knowledge in their respective fields. 

To the accusation that this or that item in a course is ‘‘not practical,’’ I 
reply that nothing is ‘‘practical’’ until and unless it is practiced. The accusa- 
tion too often marks the accuser as lacking in vision and in initiative. There 
are few things which have been brought to our attention, which we cannot use 
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if we are only determined enough to find a use for them. Whether or not some- 
thing is judged useful, depends on the values accepted by the judge. 

Most of us, on reflection, are glad to.have some moderate proficiency with 
the multiplication table. It is conceivable that I might go through life without 
ever having occasion to know the product to two particular factors. Now, if 
I had been gifted with prevision, I might have resented the time spent on learn- 
ing that product, as wasted. However, looking back from this distance, I be- 
lieve it was easier to learn the multiplication table systematically than to have 
confined my efforts to learning only the products of those particular factors, 
whose future usefulness had been indubitably demonstrated to me. 

This admittedly far-fetched example illustrates a point which I believe 
to be not only true, but also important: it is actually easier to get a lasting 
and a working knowledge of a subject when it is presented systematically and 
comprehensively than when it is presented in a mutilated and disjointed form. 

We should organize our preclinical biologic courses with sufficient detail 
and completeness to permit the student to become aware of the pattern of the 
whole science. From the moment when isolated lines and dots or blotches of 
color form in our minds some sort of pattern, the whole begins ‘‘to make sense’’ 
and the effect on us is more satisfying. Once the student has acquired an 
awareness of the pattern of a science he has a frame of reference or a co-or- 
dinate system. He should feel somewhat at home in a science, so that when 
he hears of new developments they will not seem utterly strange and meaningless 
to him. 

‘*Tt is an essential but almost impossible task for the physician to keep him- 
self sufficiently informed concerning the discoveries in the several sciences that 
are included in the science of medicine to use intelligently the practical results 
of these discoveries in his clinical work. From the biologic, chemical, and physi- 
eal laboratories, in addition to the research clinic and bedside of the patient, 
there issues a flood of discoveries which is almost overwhelming. If the physician 
is to render to his patient of today the benefit of the discovery of yesterday, 
the new accretions to the knowledge and practice of medicine must be evaluated, 
organized, and assimilated within the background of his previous training and 
experiences. His ability to apply the results of the investigations in the various 
fields of medicine will depend on his knowledge of the fundamental sciences and 
the advances made in them as well as on his clinical training and acumen.”’ 
(Mann.) The task of the dentist is no less. 


SUMMARY AND CONCLUSIONS 


The peculiar and unique function of the dentist is to secure (or ensure), to 
maintain, to repair, to restore, or to improve occlusal function. The preclinical 
biologie sciences can furnish him with facts and theories which are of obvious 
and immediate clinical utility; with the material from which he can derive the 
concepts of organism, of function, and of prophylaxis; with an understanding 
of, and an appreciation of, the method of experimental science; and with the 
foundation and the background which will put the graduate en rapport with 
the developments of his profession during his professional career. The class is 
unfortunate who has a teacher whose knowledge and mastery of the subject do 
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not far exceed the theoretically minimum demands of the course, and the patient 
is unfortunate whose dentist has not learned much more than it is likely he 
will be called upon to apply clinically. 

The content of the preclinical biologie courses, and the manner and the spirit 
with which they are presented, should be adapted as far as possible to the present 
and future clinical needs of the student and future practitioner. There should 
be no ivory tower whose dweller prides himself on the hope that what he teaches 
will never be of the slightest use to the practitioner. One of the conspicuous 
principles of biology is the adaptation of means to ends and, as teachers of the 
preclinical biologie sciences, we should carry over this principle into our teach- 
ing. For example, as a teacher of bacteriology, I try to prepare my students 
to practise dentistry. If I were teaching veterinary or agricultural students, or 
if I were training students to become teachers of bacteriology, my course would 
be different from what it is. In the sense that my course is consciously adapted 
to a given end, it is an ad hoc course, but if my vision of the end is broad enough 
I am not disturbed. Both Spencer and Huxley believed that a legitimate ob- 
jective of the sciences was utility. _ 

The courses through which the preclinical biologic sciences are presented, 
have been called ‘‘ancillary.’’ In the Vulgate version (Luke 1:48) of the early 
Christian hymn, the Magnificat, occurs the word ‘‘ancilla’’ which is translated 


‘“‘handmaiden.’’ I like the implication of this term, as describing the re- 
lationship between the preclinical and the clinical courses. In speaking of the 
role of the preclinical biologie sciences we by inference lay certain responsibilities 
upon the teachers of these sciences, but one last point should be made emphatic: 


The functions of these sciences will never be carried over effectively into practice 
unless they are followed through—meticulously, explicitly, and conscientiously— 
in all clinical teaching. 
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PRINCIPLES OF THE OPEN METHOD OF EXTRACTION 


W. J. Bryans, D.M.D., Ler, Mass. 


LTHOUGH we as dentists have been recognized as an important factor in 
the National Defense Health Program, to keep this recognition we must 
render improved and maintain efficient methods of practice so as to produce 
thorough and satisfactory results with a minimum expenditure of energy. We 
must render a service of such value that it will influence public opinion in our 
favor and create confidence in our work. In this review of thought and expe- 
rience it is hoped you will see an angle of practice worthy of consideration and 
use. To some it may be a new experience, fraught with anxiety and risk, but 
to all, when prepared, it is convenient, economical, and proficient. 

Every student of dental statistics of the last ten years knows our normal 
responsibility for the dental health of the public has been increased to the 
National Dental Health Program by the annual loss of about seven hundred 
dental registrants. Careful consideration of the dental health of the civilian, 
as well as the military population leads one to believe that ignorance of dental 
conditions leading to an accumulation of difficulties, lack of appreciation of the 
value of dentistry, and the fear of pain during dental operating, contribute 
materially to the complications we see in general health. 

I believe we meet our responsibility socially, professionally, and economically 
when we advocate prevention of dental diseases. However, admitting failure 
to prevent 100 per cent dental decay, our efforts are repaid by advocating fre- 
quent visits for care and service, thereby hoping to retard decay and destrue- 
tion and to keep the oral deformities small. 


GENERAL HEALTH FACTORS 


Many persons in poor health come to the dentist for removal of teeth hoping 
to clear up areas of infection in the mouth and regain their health without 
consulting a physician, so with the removal of the offending tooth or teeth under 
consideration, the value of certain preoperative observations is important, pos- 
sibly not a complete physical examination but sensible use of our powers of ob- 
servation. Anemia is suggested by pallor with paleness of lips and skin, com- 
bined with puffiness under the eyes. Arteriosclerosis is sensed by hard and 
engorged blood vessels, and the wheezing and coughing spells of the asthmatic 
are worthy of consideration. If we will listen; tubercular, cardiac, hemo- 
philiae and diabetic patients many times give enough information to make 
further questioning advisable. When satisfactory control is assured either by 
the patient or the patient’s physician, then the local pathologic manifestations 
of the teeth and investing tissues are considered. All known general or local 
etiologic factors should be corrected or brought under control wherever possible. 
Acute pathologic manifestations, particularly active Vincent’s infection, should 
be given local or even general treatment before surgery is started. 
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INDICATION FOR OPEN METHOD OF EXTRACTION 


Satisfied as to our evaluation of the patient’s general and oral condition, 
let us proceed to the teeth. In my opinion the open method removal is definitely 
indicated in all cases of teeth with malposed or malformed roots, teeth with 
hypercementosis, teeth with extra heavy or extra dense alveolus, impactions, 
retained root tips, pulpless teeth with granulomas, teeth with radicular cysts 
and alveolar process with residual infection. The application of extreme force 
for the removal of a tooth is never a wise procedure, remember ‘‘ You can't 
bend them.’’ When a tooth does not respond to reasonable force and manipu- 
lation, it is by far better procedure to reflect a flap and carefully remove just 
enough of the buccal plate of bone to relieve the resistance. Consider the acci- 
dents that have come to your attention, such as fractures and removal of the 
tuberosity with the remaining teeth, the removal of adjacent teeth, fracture and 
removal of alveolar process and the postoperative pain frequently considered 
‘dry socket’’ which is in my opinion, due to compression of alveolar process. 
This compression many times comes about by grasping a tooth with forceps and 
gradually exerting extreme luxation and traction force until enough is applied 
to deliver the tooth. Much annoyance can be avoided by reflecting a carefully 
designed flap—relieving the resistance with a sharp chisel and delivering the 
tooth with a minimum of effort. Elimination of postoperative treatment offsets 
the slight additional time involved, and a grateful patient is the reward of your 
foresight. In considering the removal of pulpless teeth with granulomas, with 
radicular cysts and alveolar process with residual infection, one naturally thinks 
of the cancellous bone as a rendevous for bacteria. Increased deposits of lime 
salts in the bone and decreased blood supply to the part act as an unfavorable 
field for normal postoperative recovery. 

Devitalized or nonvital teeth, the result of either neglect or unsuccessful 
root canal therapy, cause certain physiologic and pathologie changes in the in- 
vesting alveolar tissues. Careful consideration leads one to believe that every 
granuloma is a potential source for cyst formation. Ennis differentiates con- 
densing osteitis from chronic rarefying osteitis and shows diagnostic details 
making it possible to separate chronic rarefying osteitis with granulation tissue, 
chronic rarefying osteitis with suppuration, and chronic rarefying osteitis with 
cyst formation. Microscopic examination of removed tissue eliminates all guess- 
work. 

The removal of the tooth and the pericementum partially or completely 
stripped from the tooth socket exposes the blood vessels in the underlying con- 
nective tissue and provides an avenue along which bacteria or their toxins may 
enter the circulatory channels of the blood stream and the lymphatic system. 
Thorough enucleation, that is the careful peeling of this pathologic tissue from 
the smoothly surfaced alveolar process immediately surrounding it, instead of 
scraping through the thin protective shell, lessens the probable absorption of the 
end products of suppuration. Absorption is further retarded by careful medi- 
cation and cleansing of the wound while it is still open for observation and 
manipulation. Observation and manipulation should serve to satisfy oneself 
that at least the anaerobes are brought into an environment of clean air, and 
with oxygen liberating antiseptics, we hope to retard propagation, and possibly 
effect this destruction by contact with nonescharotic compounds. 
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INCISIONS AND FLAP DESIGN 


After one has considered the work of sufficient importance to the patient’s 
health and comfort to put adequate study and forethought on the subject as 
found in textbooks, current dental literature, conversation with men of expe- 
rience and carefully made notes of our own experience, let us now consider the 
necessary steps for and the principles of incision and flap design. Naturally 
one should become familiar with the structure and characteristics of the soft 
tissues of the mouth from a surgical point of view. The mucous membrane 
lining the bony processes is covered by stratified squamous epithelium and is 
very vascular. In some individuals and some areas it is thick, tough, and 
fibrous, while in others it is thin, fragile, easily bruised and torn. The epi- 
thelium is supported by white fibrous and yellow elastic connective tissue, with 
a very thin fibrous membrane directly covering the bone. This particular mem- 
brane, the periosteum, merits our study and careful consideration. It is ex- 
tremely thin and tough but is easily injured and when injured can cause con- 
siderable annoyance after. the wound is closed. 

L. Ollier, a French investigator, reported in The Journal of Physiology 
published in Paris in 1859, what is now considered ‘‘The Classic Doctrine of 
Osteogeny.’’ He conducted many experiments with periosteal flaps and among 
other things found that periosteal tissue torn with a dull instrument did not 
regenerate bone cells and heal as rapidly as when attentively incised with a 
sharp blade through the periosteum, and then carefully raised with a sharp, 
properly designed periosteal elevator. He considered the sharp elevator had 
probably removed flakes of bone that remained attached to the periosteum and 
when returned to position either developed or stimulated the development of 
osteogenetie cells which played an important part in the regeneration of new 
bone. 

In 1933 in the Annual Journal of Anatomy and Pathology, also published 
in Paris, the group of G. Dubreuil, E. Charbonnel, and L. Massé reported orig- 
ional memoranda in which Dubreuil maintains that the innermost layer of the 
periosteum is the essential element-of success, since it contains the cells capable 
of becoming osteoblasts, which, though dormant and inconspicuous in adult 
life, may be stimulated by irritation or injury. The outer layer which can 
easily be stripped separately from the bone would not give development or re- 
generation of new bone. 

Reflecting on the above study of the separate tissues, let us now consider 
their composite relationship as to principles of flap design. Much depends on 
the skill and experience of the operator and the particular case at hand as to 
what procedure should be followed. 

It is understood that good vision is imperative in order to do good work 
in any undertaking. Why do some operators think in terms of short incisions 
and small flaps? Is it a kindness to the patient in reduced trauma? Does it 
facilitate healing and short convalescense? Before actual incision, the surgeon 
who uses a few seconds outlining a flap by tracing with the back of the blade 
ean visualize the area to be exposed, can design correct and easy access to the 
parts for firm and steady retraction and he ean plan for adequate blood supply 
to maintain health of the flap, particularly if it is of the pedicle form. With such 
a scheme for designing flaps the operator tends to lessen bleeding, saves post- 
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operative pain, infection, and malformed ridges. With easy access and good 
visibility of the part, he develops speed, reduces trauma, promotes rapid healing 
and the possibility of early prosthesis. He also makes it possible to see and 
not guess or take a chance when operating. 

If the area above or below the normal length of the tooth must be exposed 
for wider retraction, then the incision must be extended in the cheek or lip 
folds of connective tissue or muscle. The extension has its advantage in wider 
visibility but it has its disadvantages in that it invariably increases the hemor- 
rhage both in volume and duration. Oozing may even continue until the flap 
is returned to its normal position, and clotting occurs, assisted by slight even 
pressure and suturing. 

Incisions for routine mouth surgery are of the are or straight line variety. 
The are or straight line may be used separately. Any combination of ares, or 
any combination of straight lines may be used, or combination of straight lines 
and ares may be employed. 

When planning an incision for a flap, sufficient tissue, at least two milli- 
meters, must remain between the necks of the remaining teeth to insure ade- 
quate blood supply to the remaining soft tissue border. There should be enough 
tissue for suturing at the neck, so as to prevent injuring the ligamentum cir- 
eulare at the cemento-enamel junction of the mucous membrane, and prevent 
gingival recession of the mucosa which would encourage erosion and caries at 
that point. 

Flaps should be designed with simplicity, considering not only the access 
to osseous structures but also the necessity of returning the flap to position for 
retention. The flap should be wider at the base than at the ridge for good 
visibility; it should be large enough to be retracted from the immediate field 
of operation by steady support, and finally when returned to place it should 
have bony support to assist the sutures in holding the flap in a position not 
detrimental to future prosthesis. Further prevention of accident or tearing 
away of the flap during mastication can be prevented by allowing a long free 
end before the knot is tied and using the approximal tooth as a stabilizing 
factor by passing free ends of suture around the tooth neck to prevent the nar- 
row margin of mucous membrane, with the ligamentum cireulare, from being 
torn loose from the tooth. 

With the current conception of tooth splitting, less osseous structure is 
sacrificed in removing the desired tooth than would be necessary with other 
methods. With satisfactory planning smaller flaps can be turned with less 
chance of malformed alveolus. 

In designing a flap for the removal of a mandibular third molar may I 
Suggest a method which in my hands insures incision down to the alveolus with- 
out the possibility of injury to the lingual nerve and artery. With proper 
anesthesia, place left index finger on lingual surface of the mandible beside the 
molar to be removed. The incision is made distobucally from the second molar 
over the occlusal aspect of the impacted tooth for at least one inch. In this 
particular instance it seems advisable to sacrifice the ligamentum cireulare of 
the second molar and make a diagonal incision mesially over the papilla of the 
second and first molar. This gives wide retraction so that the mucoperiosteal 
flap is not traumatized during manual procedures. A well-designed retractor 
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will hold the corner of the mouth and flap back in easy position for prompt 
and careful surgery. Suturing is rarely necessary, as the flap is so designed 
that retention and healing are obtained without suture assistance. 

With the above-mentioned forethought on the subject let us take the re- 
sponsibility of each case seriously enough to want to make enough preparation 
so as to inspire confidence for the completion of the operation with safety, speed, 
and thoroughness. For routine preparation may we consider the following set- 
up essential. 

A. New clear roentgenogram of the whole tooth and surrounding strue- 

tures. Rays from more than one angle particularly maxillary molars. 

. Anesthetic of choice for this particular patient and our operative ability, 

. Good light, either natural, artificial, or both. Operators preference, head 
light or spot light. 

. Competent assistant with space to move about freely and information 
on diagnosis and expected procedure. 

. Medication: Entire mouth cavity sprayed with a tepid pleasing anti- 
septic solution. 

To control excessive amount of saliva due to nervousness allow 
patient to rinse for full minute with warm solution of aromatic spirits 
of ammonia. Proportion 1:3. 

1. Patient considered to be in reasonably good health, clean thor- 
oughly the area to be operated with 1:2500 metaphen or tincture of 
metaphen. 

2. Patient considered to be in questionable health clean the area 
to be operated as in section 1 and in addition use a solution of 1 part 
perhexogen and 2 parts peroxide. 

3. Patient known to be diabetic. Operation considered only when 
blood sugar is under control. Area of operation small and thoroughly 
cleaned as in sections 1 or 2 and in addition use oilzo (Harvey), a mix- 
ture of olive oil and ozone to destroy or at least retard the propogation 
of saprogenic organisms. 

Regardless of form of medication, use sterile gauze sponges to wall 
off the area of operation from saliva and other foreign matter. 

. Instruments, gloves, gown, caps, masks, coveralls, ete., needed for the 
operation should be ready, having been properly sterilized. Other in- 
struments are ready for immediate use in case of unseen difficulties. 

No surgical extraction is complete until all parts of the tooth or teeth 
are removed, all loose or denuded portions of alveolar process are eliminated, 
and all sharp edges made smooth or beveled so as to avoid irritation and pain 
to the patient. Our obligation does not cease at the completion of the removal 
and suturing of the incision. The patient should be followed through to com- 
plete recovery so as to increase his confidence and respect for the dentist and 


his profession. 
REFERENCES 


Ennis, LeRoy M.: Dental Roentgenology, Philadelphia, 236-256, Lea and Febiger. 

Dubreuil, G., Charbonnel, E., and Massé, L.: Original Memoranda, Ann. d’anat. path. 10: 
1933. 

Ollier, L.: Journal de la Physiol. 2: 1859. 


THE EFFECTS OF ORAL SURGERY ON THE COURSE OF PATIENTS 
WITH DISEASES OF THE HEART 


SwneEy P. Scowartz, M.D.,* anp Irvine SALMAN, D.D.S.¢ New York, N. Y. 


INTRODUCTION 


HE purpose of this study was to determine the reaction of patients with 

heart diseases to oral surgery; to note the effects of various local anesthetics 
used at present in oral surgical procedures upon the diseased cardiovascular 
mechanism and to note the course of events following the extraction of teeth 
during, prior, and subsequent to the active and inactive phases of rheumatic 
fever. Special emphasis has been placed on the natural course of individuals 
in whom subacute bacterial endocarditis was found to be present before or after 
any form of surgical intervention. 

An analysis of some of the opinions expressed lately in the literature on the 
uses and effects of surgical procedures of the oral cavities on patients with heart 
diseases reveals a very marked disparity of views. For example, general state- 
ments have been made that in the case of heart block, or ‘‘heart muscle’’ disease, 
extractions should be made only at the bedside. Some have advocated hospital- 
izing every patient with heart disease for any form of surgery of the teeth.” 
Others feel that congestive heart failure is a definite contraindication to the ex- 
traction of teeth.* It is even stated that in certain communities’? sudden death 
in the chair of the exodontist has not been infrequent in young females with 
mitral stenosis, the implication being obvious that oral surgery should not be at- 
tempted in such patients. 
METHOD OF STUDY 


With such expressions in mind we have thought it worth while to review 
a series of patients with all forms of heart disease who were hospitalized at 
Montefiore Hospital for Chronic Diseases during the past ten years and on whom 
a variety of extractions and surgical procedures were instituted for the relief 
of dental difficulties. All the patients in this study were admitted to the in- 
stitution beeause of far-advanced cardiovalvular disease. A small group of 
ambulatory children attending the outpatient department were included in this 
study so as to compare the effects of the extraction of teeth in the course of ar- 
rested rheumatie fever with those of the disease in the active stage. All the pa- 
tients in this study had preoperative oral x-rays of the teeth involved, and those 
who were admitted more recently during the past six years, have had complete 
full x-ray studies of the entire oral cavity. These findings were charted on a 
special dental hospital chart, a copy of which was incorporated in the medical 
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history. Notes were made of the patient’s status during, prior, and subsequent 
to surgical intervention. Wherever it was found indicated laboratory tests such 
as blood cultures and blood counts were carried out to help us determine the 
nature of the reaction of these patients to the extraction of teeth. Local an- 
esthetics were used (throughout) for all extractions. 

For purposes of classification it was found expedient to divide these patients 
into groups depending upon the various etiologic factors that were responsible 
for the underlying cardiovalvular disease, such as subacute bacterial endocarditis, 
rheumatic heart disease, congenital, arteriosclerotic heart. disease, including 
hypertension and infarction of the heart, and finally syphilitic heart disease. 


THE NATURAL COURSE OF SUBACUTE BACTERIAL ENDOCARDITIS 


Of all the controversial subjects related to dental foci of infection, none 
have elicited more discussion than the relationship of infections of the gums or 
teeth to the development of subacute bacterial endocarditis. The belief that a 
direct cause and effect exists between the extraction of teeth and the onset of 
this endocardial infection has been strengthened by such remarks as those of 
Libman, who in discussing the prognosis of subacute bacterial endocarditis, states 
‘that there is evidence which indicates that repetition of infection (in cases 
with recurrent attacks) may be due to an invasion from focal infections.” 
Thayer** has been more insistent and emphasizes the fact that ‘‘many instances 
of endocarditis due to Streptococcus viridans owe their origin to pyorrhea 
alveolaris or abscesses about the roots of the teeth.’’ Brown?’ quotes Sir William 
Wilcox to the effect that the ‘‘resistance of a person to a dental infection may 
be broken down by the constant dosage of the blood stream with toxic products 
from foci of infection.’’ Indeed, Sir William has seen fatal septicemia and 
malignant endocarditis follow the extraction of infected teeth in a patient in 
poor health. In substantiating these remarks, Brown?’ reports the case of a 
woman 50 years of ago who, following the extraction of a tooth under a local 
anesthetic, developed high fever on the following day. During the course of 
her illness, at one time, cultures from the socket of the extracted tooth revealed 
a hemolytic streptococcus but no organisms could be obtained in cultures from 
the blood. Because of the persistent signs and symptoms of fever and general 
malaise which she showed, it was decided to extract three more teeth, two months 
after the first operation. The patient succumbed one month later, four months 
after the onset of her illness. In reviewing her protocol, no note is found on 
the presence or absence of valvular disease nor is there any antecedent history 
of a rheumatic or congenital malformation of her heart valve. Since no necropsy 
was obtained on this woman, nothing is known about the state of her endo- 
eardium. 

In this connection it is important to differentiate between acute and chronic 
septicemia (focal infection) such as is very likely depicted in the case cited by 
Brown and others?’ and to which several theses have been devoted by the French 
School of Dentistry,*® and subacute bacterial endocarditis. 

Acute septicemia and septicopyemia secondary to trauma (accidental or 
operative) may consist of a propagation of the gingivodental infection to the 
maxillary bone either through the lymphatics or veins. This extension may re- 
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sult in a cellulitis of the adjacent tissues with a blood stream infection. With 
incision and drainage of the local abscess (if it is localized) the local and sys- 
temic infection may clear up completely as it does in the majority of instances. 
In the more virulent type of infection a rapid fatal ending ensues. In such 
patients, of whom there are extremely few protocols in the literature, the valves 
of the heart remain remarkably free from any organism. Death is the result of 
toxemia and the heart plays an exceedingly minor role in the course of the dis- 
ease with the sole exception of an occasional rare case of acute vegetative endo- 
carditis. 

The same is true of the more chronic forms of foci of infection in the gums 
and teeth in which the systemic manifestations are less virulent and may last 
for a longer period and disappear with the removal of the infected agent in 
the oral cavity. 

In contraindication to the violent onset of the acute septicemia, the onset 
of subacute bacterial endocarditis is extremely insidious in most patients. It 
is so insidious that it is sometimes many months before the subject realizes his 
health to be seriously affected. High fever as an initial symptom is, practically 
never observed. There is general malaise, lassitude, and weakness with occa- 
sional aches and pains in the joints. Indeed the diagnosis has been frequently 
obscured in the past by the failure to recognize the insidious nature and by the 
expectation of finding high temperature or at least some fever. 

Moreover the background of patients with subacute bacterial endocarditis 
is quite different. All the available studies support the contention for a sec- 
ondary implantation of a bacterial invader from a focus of infection on a pre- 
pared field in the valves or in the endocardium of the heart. In this con- 
nection, Christian’s*® most recent remarks bear repetition. ‘‘If in any disease, 
development takes place with frequency on a certain background of pre-existing 
conditions and if this background is recognized, the probability of the existence 
of the disease in question is enhanced very greatly. Such can be spoken of as 
the determinative background of a disease.’’ 

The determinative background of subacute bacterial endocarditis is (a) 
rheumatic heart disease which is found at necropsy in approximately 90 per cent 
of all eases caused by Streptococcus viridans, (b) congenital malformation of 
the heart which is found in approximately 4 per cent of all neecropsies, (c) the 
absence of auricular fibrillation which is rare enough to warrant individual 
reports, (d) the rarity of congestive heart failure, although in children it is 
always present together with the active phase of rheumatic fever, and (e) finally 
the youth of the patient and its predominance in the male sex in the ratio of 
approximately 5:3. 

The history and physical findings of such a series immediately release a 
large group of patients with heart disease from the stigmas and fear of develop- 
ing subacute bacterial endocarditis under any circumstances. For example, 
surgical intervention could be carried out in the arteriosclerotie group, the hy- 
pertensive group, on patients with congestive heart failure and those who show 
estab! 'shed fibrillation, and the chances of their developing subacute bacterial 
endoc:rditis would be less than 1 per cent. 
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THE PORTAL OF ENTRY 


That the teeth and gums may serve as a portal of entry and that the 
manipulation and extraction of teeth may be one of the precipitating factors 
to the natural inception of a Streptococcus viridans endocarditis has been sus- 
pected for some time. Indeed one would surmise from the thirty-odd specifie 
eases reported to date in which surgical intervention of the oral cavity has been 
implicated in the development of subacute bacterial endocarditis, that the gums 
and teeth are most important portal of entry of the streptococcus organisms in 
the blood stream. An evaluation of some of these protocols is very pertinent to 
the problem. 

Rushton“ cites the case of a boy, 10 years of age, who in the course of an 
active bout of rheumatic fever pulled out several of his own teeth. One month 
later he experienced pains in the joints. Two months later he had a severe 
nosebleed and after a fortnight he was discovered to have a Streptococcus 
viridans endocarditis. Solely from a clinical point of view, the knowledge that 
the gradation from an active phase of rheumatic fever to subacute bacterial 
endocarditis is at times almost imperceptible for months would lead one to sus- 
pect that the ‘‘literally’’ falling out of the teeth in this boy had nothing to do 
with the onset of the bacterial endocarditis. This was very likely already 
present in association with his active state of rheumatie fever long before the 
accident. 

In a male, aged 52 years, Abrahamson*™ discovered auricular fibrillation 
in 1927. In April, 1929, two roots were removed under cocaine. On June 27, 
1929, another tooth was removed with difficulty and novocain was injected into 
the gums. A diffuse purpurie eruption appeared four days later to be followed 
successively by hematuria on July 2, hematemesis on Aug. 14, and a hemiplegia 
with further hematemesis and death on Aug. 16, 1929. Blood cultures were 
negative. 

The natural course of those subject to established auricular fibrillation is 
such that embolic manifestations as appeared in this patient may have followed 
the onset of a rapid and uncontrolled ventricular rate which was not adequately 
digitalized. While it is likely that trauma may have precipitated the mechanical 
difficulties of the heart, there is no proof either clinically or otherwise that this 
patient died from subacute bacterial endocarditis. 

Similarly, a review of Weiss’s”® protocols, in which seven of a series of 
364 patients with subacute bacterial endocarditis were attributed to have had 
their disease precipitated by the extraction of teeth, reveals six of the seven 
patients to have had active arthritis and joint pains at the time of the surgical 
intervention. A woman, 30 years of age, with rheumatic mitral disease had two 
abortions followed by shortness of breath prior to the extraction of her teeth. 
She died from subacute bacterial endocarditis, but it is very questionable 
whether the disease did not antedate her oral surgery since she showed the symp- 
toms described long before her extractions. In one of his children with con- 
genital heart disease and thrombocytopenic purpura, a splenectomy was per- 
formed several months before the extraction of four teeth which was followed 
by the signs and symptoms of subacute bacterial endocarditis. But the in- 
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sidious onset of this disease in such children makes it extremely difficult, if not 
a practical impossibility, to incriminate the extraction of the teeth in the de- 
velopment of subacute endocarditis. Our experiences confirm this belief. An 
intensely cyanotic child, aged 9 years, was in our hospital for a period of six 
years. He had severe bleeding gums during the course of his illness, a sign 
which is seen occasionally in such children. Although he was ambulatory all 
the time, he showed a persistent low-grade fever and skin manifestations that 
were diagnosed as tuberculous in nature because of their discreetness. Blood 
cultures were repeatedly negative. At necropsy Streptococcus viridans vegeta- 
tions were found on his pulmonic and tricuspid valves. Had any teeth extrac- 
tions or manipulations been carried out on this boy during his stay in the hospi- 
tal, the disease would have been blamed on that intervention rather than to its 
natural course which was an unusually prolonged one. 

Trauma incidental to a local injection of an anesthetic has been blamed for 
the development of subacute bacterial endocarditis. In a woman, 35 years of 
age, with rheumatic heart disease, Hopkins*? reports the development of chills 
and fever following a procaine injection in the gums. She died six months later 
with a Streptococcus viridans bacteriemia. In Bernstein’s** case, that of a 
male 25 years of age who had chorea and rheumatic fever at 8, two nonvital teeth 
were extracted under a local anesthesia. Profuse bleeding for several days was 
stopped by deep curettage and packing. The patient was ambulatory for about 
one month after this episode, when, because of the presence of a fever, a blood 
culture was obtained which revealed Streptococcus viridans. 

In such eases the question arises whether the introduction of foreign sub- 
stances into the gums or curettage of the sockets and bone may not disseminate 
an existing local infection so as to yield the systemic changes. This conception 
finds some support in bacteriologie studies first carried out by Henrici and 
Hartzell** who showed the great frequency with which Streptococcus viridans is 
found in pulpitis and peridental lesions. 

In studying chronic arthritis and chorea Richards,”* as far back as 1920, 
thought that the manipulations of the affected joint caused dissemination of 
bacteria into the blood stream. In 14 per cent of fifty-six patients on whom he 
earried out this procedure he obtained a positive blood culture. Transferring 
his technique to the massaging of inflamed and diseased gums of patients who 
showed in particular apical involvement of the roots by x-rays and rocking the 
teeth for at least ten minutes, he was able to isolate three positive blood cultures 
after the experiment. in seventeen such patients. It was his impression that 
transient bacteriemia following trauma of the diseased tooth was much more 
common than has been suspected. 

Okell and Elliott®? examined the blood for bacteria in 138 patients ‘under- 
going operation or extraction of teeth. Eighty-four or 60.9 per cent showed a 
nonhemolytie streptococcal bacteriemia lasting no more than a few minutes after 
the operation. In cases considered to have a severe type of oral sepsis, the 
positive streptococcal cultures reached as high as 75 per cent. In general they 
found that the degree of bacteriemia depended upon the severity of the gum 
disease and the amount of damage done at the operation. Even in patients 
with mouths showing no obvious gum disease, extraction of teeth was followed 
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by a transient streptococcal bacteriemia in 34 per cent of cases. Of unusual 
interest was their findings in 10.9 per cent of 110 persons with septic mouths 
who were found to have a streptococeal bacteriemia irrespective of any operative 
interference. These observations, however, were based on the examination of 
the blood on a single occasion only. That this ‘‘leak’’ into the blood stream of 
individuals with diseased heart valves might be the precipitating factor in the 
development of subacute bacterial endocarditis suggested itself to them as a 
very likely outgrowth of this study. In this respect their observations are sup- 
ported by the work of Hopkins‘? who found a transient positive culture im- 
mediately after extraction in eighteen out of a little more than 100 patients, in 
fourteen of whom only was the Streptococcus viridans isolated. 

It is a singular felicity to have some of these observations nullified by the 
most recent work of Angevine, Rothard, and Cecil*® who in cultural studies on 
rheumatoid arthritis and rheumatic fever used a new bacteriologic technique. 
In a group of such patients with pain and swelling of the joints who were in the 
active stage of the disease, blood cultures were taken in a dust-free air-filtered 
room. Masks were worn by the operators during all procedures and the trans- 
fers of cultures were made with rubber bulbs on the pipettes. The aerobic clot 
method was used for most cultures. The principal medium used was dextrose 
phosphate broth. Repeated subcultures were made at intervals of five days for 
one month. Forty-nine (80 per cent) of sixty-one blood cultures made on fifty- 
eight patients yielded no growth. Twenty-two cultures made from synovial 
fluid obtained from these joints were sterile. Five of seven cultures of synovial 
tissue were sterile and five of nine subcutaneous nodules were sterile. Of the 
positive cultures obtained none yielded the Streptococcus viridans. With these 
methods no organism of significance has been consistently isolated. The prob- 
abilities dre that similar methods transferred to the gums and teeth will yield 
like results. 

In our own experiences, the extraction of teeth (number 403) under local 
anesthetics in a little over 100 patients in both the active and inactive phase of 
rheumatic fever, during sinus rhythm as well as in the presence of auricular 
fibrillation (and the group of thirty-six ambulatory children with sixty-three ex- 
tractions with arrested rheumatic fever), has been followed by death in one boy 
in whom an extensive cellulitis and lymphatic involvement of the deep tissues 
of the neck existed at the time of the operation. 

It is inevitable to conclude from these observations that the acute fulminat- 
ing type of onset of a Streptococcus viridans infection which has been observed 
in less than ten cases of valvular heart disease as reported in the literature is 
nothing more than an exacerbation of an already existing infection of the heart 
valves in patients in whom the diagnosis of subacute bacterial endocarditis was 
missed. 

With a more careful appraisal of the history and symptoms which such 
patients present, it should be possible to confirm these suspicious. We have 
found, from our observations, that the extraction of teeth in patients during the 
active and inactive phase of rheumatic fever entails no greater risk than in in- 
dividuals with normal hearts. (See Tables I, II, III.) 
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THE RELATIONSHIP OF ORAL SURGERY TO THE ARTERIOSCLEROTIC 
HEART CONDITIONS 


Just as rheumatic fever affects predominantly individuals in the younger 
decades of life so are the arteriosclerotic changes in the heart found mostly be- 
yond the third and fourth decades. There is increasing evidence that arterio- 
sclerosis is not necessarily an index of the ageing process but that it is a disease 


entity in itself. Nevertheless there are certain factors associated with arterio- 
selerotie changes in the heart that may accelerate the process. Two such con- 
ditions are diabetes and hypertension. 

With the ordinary aseptic technique as it is used today and the adequate 
preoperative control of the diabetes with dietary measures and insulin therapy 
there should be no difficulty encountered in the surgical intervention of oral tis- 
sues in such patients. A rare exception may be found in the isolated instances 
of patients with active pulmonary tuberculosis in whom extraction of teeth has 
been followed shortly by the development of tuberculosis of the tissues in the 
socket of the extracted tooth.*? 

It is commonly believed that patients with hypertension are more prone to 
spontaneous hemorrhages than those who have normal blood pressure. This 
assumption may be partly based on the statements made by Fishberg, who has 
observed at our hospital an increase in the incidence of pulmonary hemorrhages 
in patients with hypertension and tuberculosis as compared with those who 
have a normal blood pressure. Furthermore it is well known that nosebleeds 
and recurrent bleeding from hemorrhoids as well as cerebral hemorrhages are 
quite common in those who have been subject to long-standing hypertension. 

In this series there were fifty patients with hypertension (Table VI), only 
one of whom showed severe renal changes associated with the malignant phase of 
the disease. There were thirty-nine males and eleven females on whom repeated 
extractions of teeth were performed. (Number of extractions, 253.) With 
the exception of a young adult male, aged 20 years, and a female, aged 39 years, 
all of these patients had long-standing hypertension with an average systolic 
blood pressure of 185 mm. Hg and an average diastolic pressure of 110 mm. Hg. 
Of this group eight were admitted to the hospital with old cerebral accidents 
and five of these were subject to recurrent attacks of convulsive seizures, the so- 
called crises of hypertensive encephalopathy. One of these patients, a woman 
aged 57 years, died two and one-half months after her last extraction in a con- 
vulsive seizure and necropsy revealed the cause of death to have been a cerebral 
hemorrhage. 

In a male aged 60 years, with a blood pressure of 186 mm. Hg systolic, and 
126 mm. Hg, diastolic, who showed auricular fibrillation with moderate signs of 
congestive heart failure, the extraction of a tooth was associated with profuse 
bleeding that lasted for five days. Other subsequent extractions in the same 
patient were uneventful and this man was discharged from the ‘hospital free 
from all signs of heart failure. No other untoward effects were observed to have 
followed oral surgery in any of these fifty patients. 
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TABLE I 


CHRONIC RHEUMATIC CARDIOVALVULAR DISEASE 
ADULT GROUP 


CHRONIC 
AC- PASSIVE 
DIAGNOSIS RHYTHM TIVITY CONGES- DIED Tae 
TION 


Zz 
> 


None None 


M.S.—M.I.—A.LI. 
M.S.—M.I. A.F. 
M.S.—M.I1.—A.I. Heart Block 
M.S.—M.I. 
M.S.—M.1.—A.I. 
M.S.—M.I. 
M.S.—M.1.—A.I. 
M.S.—M.I.—E.H. 
M.S.—M.1I.—A.I. 
E.H.—M.I. 
E.H.—M.I.—M.S. 
M.S.—M.I. 


Z 
$0 7444444444 


>>> 


M.S.—M.I. 
M.S.—M.1.—A.I. 
M.S.—M.I1.—A.I. A.F. 
M.S.—M.I. (Sinus) R.S.R. 
M.S.—M.I. 
M.S.—M.I1.—A.I. 
M.S.—M.I. 
E.H.—M.S.—M.I. 
M.S.—M.I.—A.I. 
(Emboli) 
M.S.—M.I. Transit A.F. 
M.S.—M.I.—Emboli A..F. 
M.S.—M.I. Sinus 
M.S.—M.I. 
M.S.—M.I. 
M.S.—M.I. 
M.S.—M.I. 
M.S.—M.I1.—A. 
M.S.—M.I.—T. 
M.S.—M.I. 
M.S.—M.1I.A.I. Sinus 
A.F. 
A.F. 
AS.—A.I—M.S.— A..F. 
M.I. 
M.S.—M.I.—Attack R.S.R. 
of unconsciousness 
M.S.—M.I.—A.I. A.F. 
Hemoplegia 
M.S.—M.I.—A.LI. 
Emboli 
E.H.—M.S.—M.I.— 
A.I. 
M.S.—M.1I.—A.I. 
M.S.—M.1.—A.L. 
M.S.—M.I.—Hemo- 
plegia 
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. M. J. 
W. K. 
R. L. 
B. M. 
B. M. 
M. 
M. 
M. 
R. 
R. 
R. 
8. 
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1, 
2. 
| 3. 
4, 
5. 
6. 
7. 
8, 
9, 
10. 
12. 
13. 
14. 
15. 
16. 
18. 
19. 
A.F. 

20 53 M 
21 40 F 
22 53 M 
23 42 F 
24 47 M 
95 44 F 
26 30 F 
27 62 F 
28 44 F 
29 44 F 
30 43 M 

31 39 F 

32 56 M 
33 28 F 
34 25 F 
35 40 F 
36 
37 
38 
39 
40 
41 + + 1 
42) + + 2 
43. 
44. §S. 

45. I. 

46. H. 
47. 8. 
48. H. 
49. E. 
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TABLE I—CoNnT’pD 


CHRONIC 


NO. OF 
NAME AGE SEX DIAGNOSIS RHYTHM aa} PAaeeve DIED EXTRAC- 
TIVITY CONGES- 
TIONS 
TION 
23 F MS—MI—AL + + + 2 
Flutter 
51. G. S. 22 F M.S.—M.I.—A.I. A.F, 4 + 1 
52. S. O. 32 F M.S.—M.1.—A.I. A.F. + + 3 
53. T. W. 49 F M.S.—M.I1.—A.I. A.F. + + + ti 
54.8. W. 44 C.R.C.V.D. A.F. + + 10 
55. 8. J. 25 M E.H.—M.I.—M.S.— A.F. + + 1 
A.I.—Myxedema 
56. M. R. 36 F E.H.—M.I.—M.S.— A..F. + 22 
57. E. 8. 36 F M.S.—M.I.—A.I.— A..F. + + 19 
T.I. 
58. H. E. 36 M E.H.—M.S.—M.I.— 6 
59. P.N. 30 F E.H.M.S.—M.I. A.F. 2 
60. I. G. 47 M E.H.—M.I.—M.8.— + 4 


A.I. 


NO. OF EXTRACTIONS 


Activity 50 patients 232 
Nonactivity 10 patients 73 


60 Total No. of patients 305 Total No. of extractions 


KEY TO TABLES 


Enlarged Heart Tricuspid Insufficiency 
M.I. Mitral Insufficiency T.S. Tricuspid Stenosis 

M.S. Mitral Stenosis H.D. Heart Disease 

A.I. Aortic Insufficiency H.B. Heart Block 

Aortic Stenosis C.R.C.V.D. Chronic Rheumatic Cardio- 
A.F. Auricular Fibrillation valvular Disease 

R.S.R. Regular Sinus Rhythm Rh. H.D. Rheumatic Heart Disease 
R.S.T. Regular Sinus Tachycardia H.B.P. High Blood Pressure 


Chronic Passive Congestion 


It is therefore fair to assume from these observations that the extraction of 
teeth in patients with hypertension with or without any cerebral crisis is a fairly 
safe procedure. Accidents such as excessive bleeding may well be the result of 
the traumatization of the socket during the extraction, and if convulsive seizures 
or cerebral accidents should occur, they may be well attributed to the natural 
course of events in hypertension associated with arterial disease independent of 


the operative procedure employed. 

Since blindness-in one eye and visual disturbances associated with circu- 
latory changes were present in the retina of nine of these patients, it may be 
pertinent to call attention at this time to the rare phenomenon of thrombosis of 
the retinal artery that has been observed by one of us in two patients following 
the use of a local anesthetic for the extraction of teeth. This mechanism is ill 
understood. The possibility that a thrombosis of a retinal artery may occur 
under such circumstances in the absence of hypertension or coincidental with 
it must be borne in mind. 

One of the major symptoms presented by patients with arteriosclerotic 
heart disease is angina pectoris. It may occur with or without infarction of 
the heart or congestive heart failure. The type of anginal seizures in a hospital 
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TABLE IT 


CHRONIC RHEUMATIC CARDIOVALVULAR DISEASE 
CHILDREN’S GROUP 


CHRONIC 

NO. 
AGE SEX DIAGNOSIS 6PASSIVE 

OD 


TION 


E.H.—M.1I.—M.S.—A.I. 
E.H.—M.S.—-M.I. 
E.H.—M.S.—M.I. 
E.H.—M.S.—M.I. 
E.H.—M.I.—M.S. 
M.S.—M.I1.—A.I. 
E.H.—M.S.—M.I. 
M.S.—M.I. 
M.I.—M.S.—A.I. 
E.H.—M.I.—M.S. 
E.H.—M.S.—M.I. 
C.P.C. Liver 
M.S.—M.I1.—E.H. 
M.I.—M.S. 
M.S.—M.I.—T.I. 
E.H.—M.S8.—A.I. 
C.P.C. Liver 
M.S. 
M.S.—M.I. 
E.H.—M.I.—M.S.—A.I. 
E.H.—M.I.—M.S.—A.I. 
M.S.—M.I1.—A.I. 
M.S.—M.I1.—E.H. 
E.H.—M.I.—M.S.—A.F. 
E.H.—M.S.—M.I1.—T.I. 
—A.F. 
M.S.—M.I.—A.S.—A.I. 
C.P.C. Liver 
M.S.—M.I.—A.I.—T.S. 
—A.F. 
M.S.—M.I1.—A.I. 
C.P.C. Liver 
M.S.—M.I1.—A.I. 
E.H.—M.S.—M.1.—A.I. 
Cong. H.D. 
Complete H.B. 
M.S.—M.I.—A.I. 
M.S.—M.I.—A.I. 
M.S.—M.I.—E.H.—A.F. 
E.H.—M.S.—M.I. 
E.H.—M.S.—M.I. 
E.H.—M.S.—M.I.—A.I. 
M.S.—M.1.—A.I. 
C.P.C. Liver 
M.S.—M.1.—A.I. 
M.S.—M.I1.—A.I.—E.H. 
A.F. 


RRR 
DARD 


++++ 


. 8S. 
. R. 
* 
Z. 
& 
A. 
. G. 


NO. OF EXTRACTIONS 


Activity patients 95 
Nonactivity patient 2 
Heart Block patient 1 


Total No. of patients 98 Total No. of extractions 
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17 ] 
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22 
23 + 4 
| 24. 12 M + 3 
| 25. 5 F + 1 
26. -F R.S.R. 2 
27, 1 M R.S.R. + 1 
28. 13 M + 2 
| 29. 7 M ] 
30. 12 M R.S.R. ao 3 
31, 124 F a 1 
32. 16 F + + 1 
33. 7 F R.S.R. aa 5 
34, 144 F R.S.R. None 2 
35. 11 F + 3 
36. 19 M Sinus + + 4 
37. 114 F + 2 
38. 10 M aa 4 
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TABLE IIT 


CHILDREN’S GROUP—OUTPATIENTS 


AGE SEX DIAGNOSIS RHYTHM DIED EXTRAC- 
TIVITY CONGES- TIOWS 


TION 


E.H, M.I. R.S.R. 

C.R.C.V.D. E.H. M.TI. R.S.R. 

Rh. H.D. E.H. M.I. R.S.R. 

E.H. M.I. Sinus Ar- 
rhythmia 


Rh. H.D. E.H. M.I. 
Congenital H.D. 
Congenital H.D. 


— 


GO DS DS 


rhythmia 
R.S.R. 
R.S.R. 


bo 


Congenital H.D. 

M. I. E.H. 

Congenital H.D. 

E.H. 

C.R.C.V.D. E.H. M.I. 
E.H. M.I. 

Rh. H.D. 

E.H. M.I. 

Rh. H.D. M.I. M.S. 
C.R.C.V.D. M.I. 

E.H. M.I. 

M.I. 

Rh. H.D. E.H. 
Rh. H.D. M.I. 

Rh. H.D. E.H. M.I. 
Congenital E.H. M.I. 
Rh. H.D. E.H. M.I. 
Congenital H.D. 
Congenital H.D. E.H. 
Congenital H.D. R.S.R. 


NO. OF EXTRACTIONS 


Th 


R 

R. 
R. 
R. 
R. 
R. 
R. 
R, 
R. 
R, 
R. 
R. 
R. 
R. 
R. 
R 


Activity 4 patients 4 
Nonactivity 32 patients 59 


36 Total No. of patients 63 Total No. of extractions 


TABLE IV 


Ace INCIDENCE OF PATIENTS WITH ARTERIOSCLEROTIC HEART DISEASE INCLUDING HYPERTEN- 
SION, ANGINA PECTORIS, AND INFARCTION 


30-40 40-50 50-60 60-70 70-80 TOTAL 
Male 34 17 60 
Female 6 2 19 
Total 40 19 79 
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9. 8. K. M 
& 13 F 
4, E. G. 9 M 
5. A. C. 
6. R. P. 
7. V. 
8. E. 8. 
10. A. S. 
13. L. M. 
14. 8. D. 
15. A. D. 11 F E.H. M.I. | 
16. B. K. 12 F O.R.C.V.D. E.H. M.I. i 
A.I, 
17. M. 8. 10 F 
18.R.8. 11 M 
19. M. G. 8 M 
20. I. 8. 9 F 
21. H. 8. 16 F 
23. L. H. 12 M 
as. A. D. 9 M 
24. H. R. 14 M 
5. S. R. 8 M 
26. T. F. 13 M 
27. F. D. 16 M 
28. M. Y. 13 F 
29. M. B. 11 F 
30. I. B. 11 M 
F 
oo. R. M. 10 M 
34, A. M. 7 M 
30. D. E. 11 F 
36. A. D. F 
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TABLE V 


ARRHYTHMIAS IN PATIENTS WITH ARTERIOSCLEROTIC HEART DISEASE 


SINUS ‘OMPLETE 
premature | “URICULAR AURICULAR 
BEATS | FIBRILLA- FI UTTER NODAI IA 

RHYTHM 
— RHYTHM TION 


Male 42 14 
Female 11 3 


Total 53 17 


TABLE VI 


SEX AND NUMBER OF PATIENTS WITH HYPERTENSION AND ANGINA PECTORIS ON 
WHOM EXTRACTIONS WERE PERFORMED 


ANGINA PECTORIS ANGINA PECTORIS 

WITH INFARCTION WITHOUT INFARCTION 
Male : 21 39 
Female 3 11 
Total | 24 50 


HGB 


patient differ somewhat from those in ambulatory patients. In the latter group 
most of the attacks occur on effort, in particular on climbing stairs or on walking 
up an incline especially against the wind. On the other hand, in patients who 
are bedridden because of the presence of congestive heart failure, most of the 
seizures occur at rest, the so-called angina decubitus. These recurrent attacks 
of pain may be as numerous as 100 per day or they may occur at intervals of 
weeks at a time and may vary in their duration from a few moments to several 


minutes at a time. Their painful nature is well known to all, and the anxiety 
experienced by the sufferer leaves a lasting impression on all those who see 
them in the throes of a seizure. 

In our series there were thirty-four patients, twenty-four males and ten 
females, whose presenting symptom was angina pectoris. Of this number ten 
had angina pectoris with infarction and twenty-four had the condition without 
infarction of the heart. 

In none of these patients were anginal seizures precipitated by the extraction 
of teeth or injection of the anesthetic. (Number of extractions, 133.) 

In this connection mention should be made of the frequency with which 
pain in the jaw as a referred manifestation of an anginal seizure is often mistaken 
by both patient and physician as a result of a local disturbance of that region. 
Several patients were referred to us in whom a number of teeth were needlessly 
extracted before it became obvious that the procedure did not lessen the recur- 
rent pains in the jaw. 

Of unusual interest were the clinical manifestations of a young woman, 24 
years of age, with severe. anginal seizures associated with an aortic insufficiency 
due to rheumatic fever. A paravertebral alcohol injection in the region of the 
cervical seventh and dorsal first, second, third, fourth roots relieved the cardiac 
pain but was followed after a short interval by severe pains referred to the right 
lower jaw. The severity and recurrences of these pains were relieved tempo- 
rarily by a block of the inferior alveolar nerve. She died suddenly several weeks 
later, the referred pains having persisted until the end. 
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It is well established that epinephrine hydrochloride in doses of 1 ¢.c. of 
the 1:1000 solution, when administered intramuscularly may result frequently 
in the development of severe anginal seizures in patients who are subject to such 
attacks. Indeed the use of the drug in the doses mentioned was advocated by 
Levine as a method for differentiating true from false angina pectoris depend- 
ing upon the reaction of the patient to its administration. However, this test 
has been wholly disearded because of its untoward effects in patients with 
cardiac pain. In addition, the drug caused in some instances a profound circula- 
tory collapse, pain over the heart region too severe to be relieved by opiates, ab- 
normal eardiae rhythms, and finally death. It is very likely that the appearance 
of such manifestations has compelled physicians to warn the dentist of the use 
of epinephrine as a synergist in the various local anesthetics. The amount of 
this drug in the ordinary syringe of a local anesthetic is about one minim. It 
is questionable whether the circulatory reactions following the use of such a 
small quantity or of any significance or are to be attributed to the epinephrine 
rather than to the anesthetic. This subject has been well studied by Salman,** 
who observed no reaction to follow the removal of over 1,100 teeth in 215 patients 
with all forms of heart disease over a period of ten years after the use of a 
variety of anesthetics in which the dose of epinephrine was found to be between 
1:50,000 and 1:75,000 in strength, as it is used most commonly. 


Again, it is well to bear in mind that epinephrine hydrochloride is the drug 
of choice, in certain types of patients with arteriosclerotic heart disease in whom 
cessation of ventricular activity in the presence of heart block results in syneopal 


attacks from cerebral anemia. In one of our female patients with Stokes-Adams 
seizures due to this cardiac mechanism, the extraction of teeth was always in- 
stituted only after the patient had been administered several doses of 1 c.c. of 
the 1:1000 solution so as to maintain an adequate ventricular rate during the op- 
erative procedure. No untoward effects were observed in this patient either 
before or after the removal of several teeth. 


There is left the question as to whether the injection of a local anesthetic 
or the extraction of teeth has ever precipitated a coronary thrombosis with in- 
farction of the heart and sudden death. It has never been observed in our series. 
Here and there one hears from the lay journals of the death of an individual on 
whom ‘‘surgical gymnasties’’ have been carried out by the indiscriminate re- 
moval of a whole set of teeth at one time. Such procedures invariably result in 
gross surgical shock and death may ensue from the trauma produced. Grif- 
fith'' reported the ease of a male, aged 53 years, who had seven teeth removed 
at one time. The patient died later that day from acute circulatory insufficiency 
accompanied with left ventricular failure. The same may be said of one of 
Hopkins’*? eases, of a male aged 60 years with a mitral stenosis and insufficiency, 
who was confined to his bed for six weeks after mass extraction of his mandibu- 
lar teeth. At the end of this period, mass extraction of his maxillary teeth re- 
sulted in a progressively rapid bacteriemia and death. 

“he only sudden death that we have observed at the Montefiore Hospital 
in ai experience covering ten years in which the dental division might be blamed, 
oecv red in a 62-year-old male exactly at the moment when an impression of 
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his gums was removed from his mouth, several weeks after the last extraction 
had been performed. At necropsy, multiple myocardial infarctions were found 
in the presence of an enlarged heart and death was attributed. to a fresh in. 
faretion which obviously bore no relationship to the simple procedure of taking 
the impression. 

A word may be said here about the elevation of the pulse rate and the de- 
velopment of paroxysmal tachycardias after oral surgery. The immediate rise 
of the pulse rate which is found after the injection of the local anesthetic is an 
individual reaction to the systemic effects of the drug. In some individuals the 
local anesthetic causes a reaction similar to that observed in the early stages of 
shock. There is pallor, nausea and vomiting, acceleration of the heart rate, per- 
spiration, and a drop in blood pressure. These symptoms and signs may per- 
sist for as long as twenty-four hours even after the use of as small a dose as 
2 c.c. of the drug. Extrasystoles during this period are very common and may 
be quite annoying. In rare instances a typical seizure of supraventricular 
tachyeardia supervenes. Such phenomenon are transitory and have been ob- 
served in noncardiacs as well as in patients with heart disease. Frequently 
their development is coincidental and can hardly be related to the surgical pro- 


cedures. 

Finally, while all of these observations are of a negative sort, they do re- 
veal a need for reorientation and realignment of thought in our knowledge of foci 
of infection in the oral cavity in their relationship to systemic diseases and in 


particular the cardiovascular system. 
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PERIODONTAL STUDIES IN DIABETES MELLITUS 


M. CoHen, D.M.D.,* anp ABRAHAM Rupy, M.D., F.A.C.P.} 
Boston, Mass. 


HE association of periodontal disturbances with diabetes mellitus is fre- 

quently mentioned in both medical and dental literature. The general belief 
is that the diabetes is the underlying cause. The disturbances of the perio- 
dontium may be manifold. There are two main types, however, marginal perio- 
dontitis and periodontosis, as classified by Thoma and Goldman.’ 

Marginal periodontitis is an inflammatory condition of the marginal perio- 
dontium. It starts as a gingivitis and may progress, causing horizontal pocket 
formation. It is brought about by the lack of oral hygiene, calculus, food im- 
paction, and other local factors. It is still referred to by some writers as 
marginal pyorrhea, and Schmutzpyorrhea. Periodontitis can be found in all 
ages. Histologically it shows resorption at the crest of the alveolar bone. It is 
caused by an infection and irritation which takes place in the gingival corium. 

The second main type of periodontal disturbance is now called periodontosis. 
Periodontosis is referred to by some as diffuse alveolar atrophy, systemic pyor- 
rhea, ete. The etiology of this type is not known. Periodontosis affects the sup- 
porting structure of the teeth, namely the alveolar bone and periodontal mem- 
brane. It most frequently. occurs in early life and in children. The process 
usually continues, because to date no effective treatment is known. Elongation, 
mobility, and wandering of the teeth are frequently found. As the condition 
progresses, it may become complicated with a marginal periodontitis. 

In our previously reported dental studies of the diabetic patients at the 
Beth Israel Hospital,”»* we found a high incidence of gingival disturbances, 
periodontitis, and a few cases of periodontosis. The gingival disturbances may 
occur in the acute and in the controlled stages of the diabetes. In the acute stage 
we may find markedly swollen papillae which bleed profusely on the slightest 
pressure and polypoid tissue which exudes from under the free margin of the 
gingiva. Occasionally, the gums are painful and the teeth may become loose. 
With the control of the diabetes the pain and loosening may disappear. Pain 
in the gums and ulcerations may be observed even in controlled diabetic patients 
and in the absence of artificial dentures. In the chronic diabetic patients the 
same condition of the soft tissue as described above may exist in a subacute or 
low-grade chronic stage. In addition, most of the patients in our clinic have 
poor oral hygiene in spite of repeated instructions as to the proper eare of the 
mouth. In many eases caleular formation about the teeth is prevalent. These 
conditions favor the development of gingivitis. The recurrence of lesser or 
greater changes in the soft tissue about the teeth plays an important part in 
the development of periodontitis and its progression. 


From the Diabetic and Dental Clinics of the Beth Israel Hospital, Boston, Mass. Aided 
by a grant frem the Charlton Research Fund, Tufts College Medical School. 


*Associate Visiting Dental Surgeon, Beth Israel Hospital, Boston. 


tInstructor in Medicine, Tufts College Medieal School; Associate Visiting Physician and 
Chief of the Diabetic Clinic, Beth Israel Hospital, Boston. 
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Periodontosis has been observed by us to date in only three cases. Two 
other patients, at present, are suspected of early periodontosis. At first the 
diagnosis of periodontosis was made by us only on the basis of the clinical and 
radiographic findings. Since 1940, all our cases requiring extractions have had 
alveolar bone removed with the teeth for histopathologic study. Seven cases 
required extraction of all the teeth. Since alveoplasty is a routine procedure 
with such diabetic patients, we have been able to obtain sections of alveolar bone, 
which were attached to the teeth from the crest to the apex. In the remaining 
five cases the teeth requiring extraction were removed with as much attached 
alveolar bone as possible. Thus, we are able to compare our clinical and roent- 
genographie observations with the histopathologic findings. To date we have 
twelve cases in which alveolar bone studies have been carried out. 

In Table I, we have correlated the clinical and x-ray findings in twenty-two 
diabetic patients of varying degrees of severity, with or without complications. 
They presented oral manifestations of gingivitis, periodontitis, or periodontosis, 
and we have followed them closely for at least one to six years. In the first ten 
eases with gingivitis, seven had severe diabetes, two moderately severe, and one 
was mild. One patient has congenital syphilis and had a thyroidectomy because 
of hyperthyroidism ; another had a peptic ulcer; a third case had tuberculosis of 
the lungs and myxedema following a total thyroidectomy; and a fourth case 
has completed a pregnancy and was delivered of a living premature baby. The 
latter presented a recurrent gingivitis (Figs. 1 and 2). 

In the next seven cases with periodontitis, two are severe diabetics, three 
moderately severe, and two mild. Three of these cases had a neuritis, one a 
peptic ulcer, another a thyroidectomy, and a third a peptic ulcer and tuberculosis 
of the lungs. 

In the remaining five cases, two showed questionable early signs of perio- 
dontosis and three evident periodontosis (which will be discussed in greater 
detail later). In the first two with questionable periodontosis, both severe 
diabetics, one had a neurogenic bladder. In the remaining three, one is a young 
severe diabetic boy; and the other two are middle-aged women, one with severe 
and the other with mild diabetes. These latter three patients all had neuritis. 
The development of the periodontal disturbances, namely gingivitis, periodontitis, 
or periodontosis, was not related to the severity of the diabetes since in each 
group at least one patient had a mild diabetes. One case of gingivitis and one of 
periodontitis were discovered at the onset of the diabetes. 

Table II gives a correlation of the clinical, x-ray, and histopathologic find- 
ings in twelve cases of diabetes mellitus with disturbances of the periodontium. 
In four cases, classified as gingivitis, the gingiva showed inflammation. Radio- 
graphically one of them had resorption of bone due to traumatic occlusion and 
food impaction. The second presented apical pathology, while the remaining 
two cases showed atrophy of the alveolar crest due to advanced age. The histo- 
pathologie observations of the cementum, periodontal membrane, and alveolar 
bone were found to be normal in all four cases. 

live eases are classified as periodontitis. These all had varying degrees 
of gingival inflammation. Three showed shallow horizontal pockets, clinically 
and radiographically, while the other two had deep horizontal pockets. Two 
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cases presented definite mobility of the teeth. All five cases had some traumatic 
occlusion, but only three showed evidence of food impaction. On histopathologic 
examination varying degrees of lacunar resorption of the alveolar crests were 
noted in all cases, and the cementum and periodontal membranes were found 


to be normal. 


Fig. 1.—Recurrent gingivitis. Note gingival inflammation throughout the mouth. (See Case 
7 in Table I.) 


Fig. 2.—X-rays of the patient in Fig. 1, showing normal alveolar bone. 
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Three cases showed evidence of periodontosis. Clinically, gingival in- 
flammation and signs of food impaction were present in only two of the cases, 
All three had varying degrees of traumatic occlusion, mobility and wandering 
of the teeth. Radiographically, the resorption of bone in these cases was in a 
vertical plane. On histopathologic examination normal cementum was found 
in two cases and resorption in one. The periodontal membrane showed an in- 
erease in vascularity and loss of principal fibers in two cases and a thickening 
in the third. In all three cases the marrow spaces in the alyeolar bone presented 
osteoclastic resorption. 

Case 8 of Table II is of special interest. He is a man, 43 years old, with 
severe, well-controlled diabetes of twenty-two years’ duration. He had a 
thyroidectomy one year prior to the onset of his diabetes. Periodontitis was 
first observed eleven years after the diagnosis of diabetes was made. In spite 
of the lack of periodontal treatment and a marked traumatic occlusion, the 
periodontitis progressed slowly, and it was not necessary to remove his remaining 
twenty-two teeth until eleven years later. Figs. 3 and 4 show the x-ray findings 
in 1939 and 1941. His diabetes during this time did not show any change. 


Fig. 3.—Periodontitis. Note the horizontal resorption of bone throughout the mouth in 1938. 
(See Case 16 in Table I.) 


REPORT OF CASES 


Case 1—Diabetes mellitus, severe. Progressive. periodontosis, Diabetic 
neuritis. 

M. E., B. I. H., ease No. 8012A, a man, aged 24, was first seen in the diabetic 
clinic in 1930 at the age of 13, presenting a history of acute diabetes and was 
placed on a diet with insulin which he followed carelessly. In 1935, he was first 
seen in the dental clinic where clinical examination of the mouth revealed several 
missing teeth. The patient said the maxillary right central incisor had become 
loose and was exfoliated. The gingiva throughout his mouth appeared slightly 
inflamed and the mandibular incisors showed considerable mobility. X-ray of 
his mouth at this time revealed marked resorption, especially in the mandibular 
incisor region. 

In 1936, the mandibular right central incisor began to elongate and wander 
(Figs. 5 and 6). In 1937, he had two episodes of gingival and parietal abscesses, 
and at the same time, the mandibular right central incisor continued its patho- 
logic wandering and was finally exfoliated (Figs. 7 and 8). This wandering 
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Fig. 4.—Same patient as in Fig. 3 in 1941, showing further horizontal resorption of bone. 
Diabetes was under control all this time. 


Fig. 5. Fig. 6. 


5 and 6.—Note elongation of right mandibular incisor from late in 1935 to June, 1936. 
(See Case 12 in Table II and text.) 
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Fig. 7. 
Figs. 7 and 8.—Further pathologic wandering in 1937 and 1938. 


Fig. 9.—Same patient as in Figs. 5 to 8. Note vertical pocket formation in 1936. 


Fig. 10.—Same patient as in Fig. 9. Note rapid resorption of bone in region of mandibular 
incisors from 1935 to 1938. 
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continued throughout the mouth, and in 1939 it was necessary to extract all his 


teeth because of extreme looseness and pain. 
Repeated yearly x-ray examinations showed graphically the progression 

On several occasions, alveolar bone was 


of bone changes (Figs. 9 and 10). 
A eross section 


removed with the extracted teeth for histopathologic studies. 


Ba 


Fig. 11.—Same patient as in Figs. 7 to 10. Photomicrograph of apical alveolar bone re- 
moved with one of the teeth, showing loss of principal fibers of the periodontal membrane. 
C, cementum. D, dentine. M, marrow. BV, blood vessel. PM, periodontal mem- 


B, bone. 
brane. 


Fig. 12.—Same patient as in Fig. 11, showing osteoclastic resorption and replacement with 
fibrous connective tissue. 
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of a maxillary premolar with bone attached showed normal primary cementum 
intact without any evidence of resorption. The periodontal Membrane showed 
increased vascularity with loss of principal fibers caused by osteoclastic resorp- 
tion of alveolar bone, and the marrow spaces showed fibrosis (Figs. 11 and 12), 

After his teeth were extracted, the artificial dentures, which were made 
almost immediately (1940), had to be relined twice during the year. X-ray of 
the edentulous jaws taken in 1941 showed progressive bone resorption. Since 
1941, he has developed a neuritis in one of his arms. 

Remarks.—This is a case of a young, uncontrolled diabetic in whom severe 
periodontosis developed at least five years after the onset of the diabetes (age 
13). It took only four years before all his teeth were lost due to changes in the 
bone and local factors. It is of interest to note that this patient has an older 
brother, aged 30, in whom diabetes also developed at the age of 13 years. In 
spite of the fact that the brother is a severe diabetic of seventeen years’ dura- 
tion, clinical and x-ray studies of his periodontium show only a moderate 
periodontitis. His diabetes is as a rule fairly well controlled, and he also has a 
recurrent diabetic neuritis. 


Fig. 13. Fig. 14. 


Fig. 13.—Pathologic wandering of teeth. (See Case 11 in Table II and text.) 
Fig. 14.—Lateral view with denture in place, same patient as in Fig. 13. 


CasE u.—Diabetes mellitus, mild. Progressive periodontosis. Diabetic 
neuritis. (See Figs. 13 through 16.) 

L. E., B. I. H., case No. 26874A, was a woman aged 51. The diabetes 
mellitus discovered in 1932 was at first easily controlled by diet alone. She was 
not seen for seven years after which she returned to the clinie in 1939 with an 
exacerbation of her diabetes. Her artificial dentures could not be worn because 
of painful gingiva. Examination showed marked gingival infections with deep 
suppurative pockets, and loosening and wandering of her teeth. X-rays re- 
vealed marked resorption of bone throughout the mouth. 
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Even after the diabetes was regulated by diet and small doses of insulin, 
painful gums persisted. Following the administration of riboflavin, gingival 
inflammation as well as tenderness disappeared in a week. Two weeks later, 
she was able to wear the dentures in spite of the fact that her remaining teeth 
continued to be loose. Since 1939, her periodontosis showed progressive changes 
and became complicated with a suppurative periodontosis, so that in 1940 it was 
necessary to remove her maxillary teeth. In January, 1941, she had another 
episode of painful gingiva which responded quickly to a high vitamin con- 
eentrate. At the same time, it became necessary to extract her remaining teeth. 
During the extractions, alveolar bone was removed with the teeth for histo- 
pathologie studies. The cementum showed resorption and periodontal membrane 
had marked increase in vascularity. Many of the principal fibers lost their 
attachment to the alveolar bone which showed evidence of osteoclastic resorption. 
The marrow spaces had fibrosis and increased vascularity. Recent x-rays of the 
edentulous jaws showed continued bone resorption. Her denture had to be 
relined in a short time. 


Fig. 15.—Same patient as in Fig. 13, showing marked resorption of bone throughout the mouth. 
Remarks.—This is a ease of mild diabetes in which the soft tissue inflamma- 


tion did not clear up with the control of the diabetes but improved following 
the administration of riboflavin at one time, and vitamin B complex at another. 
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A severe periodontosis developed at the time the diabetes was uncontrolled and 
progressed in spite of the regulation of the diabetes. It is worth noting that the 
removal of the teeth in this case, as in Case I, did not stop the progression of 
the bone resorption. 


Case 11.—Diabetes mellitus, severe. Progressive periodontosis. Diabetic 
neuritis. (See Figs. 17 through 20.) 


Fig. 16.—Photomicrograph of apical alveolar bone showing resorption of cementum and 
osteoclastic activity. Same patient as in Figs. 13 to 15. B, bone. C, cementum. D, dentine. 
OS, osteoclasts, PM, periodontal membrane. 


C. G., B. I. H., ease No. 3620A, was a woman, aged 54. Diabetes mellitus 
was diagnosed in 1929. At first, it was mild and responded well to diet, and 
in 1935, it was necessary to administer insulin. At this time, she was seen in 
the dental clinic. Clinical examination revealed some dental caries and normal 
gingiva. X-rays of her mouth, however, showed a definite resorption of the 
supporting bone. Her diabetes continued to grow worse so that she is now con- 
sidered a severe diabetic. She also presented signs of recurrent neuritis. The 
periodontosis showed some progression from year to year, clinically as well as 
roentgenographically. In 1939 she developed a paradontal abscess, and in 1940 
she had definite loosening and wandering of her maxillary teeth. At this time 
it became necessary to extract several teeth. They were removed with attached 
alveolar bone for histopathologic studies which showed normal cementum, and a 
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periodontal membrane with increased width. The marrow spaces in the alveolar 


bone showed osteoclastic resorption with fibrosis. 
Remarks.—This is a case of progressive periodontosis which ran parallel 
The simultaneous recurrence of neuritis is of 


with the severity of the diabetes. 


interest. 


Fig. 17.— X-rays in 1939 showing resorption of bone throughout the mouth. (See Case 10 in 


Table II and text.) 


Fig. 18 ~-Wandering of the maxillary incisors and normal appearance of gingiva in 1941, 
Same patient as in Fig. 17, 
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(‘asE Iv.—Diabetes mellitus, progressively severe. Repeated diabetic coma. 
Neurogenic bladder. Question of early periodontosis. (See Figs. 21 through 23.) 


ein 


Fig. 21.—X-rays of mouth in 1935, showing normal alveolar bone. (See Case 18 in Table I 
and text.) 


Fig. 22.—Gingival inflammation in mandibular incisor region in 1941. Same patient as in 


Fig. 21 


M. L., B. I. H., ease No. 36778A; was a girl aged 19, in whom diabetes 
mellitus was first discovered in 1934, at the age of 12. For several years the 
patient was very careless with her diet developing diabetic coma on several occa- 
sions. In 1935 she had a full complement of teeth when first seen in the dental 
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clinic. The gingiva and bone appeared normal. Repeated yearly x-ray examina- 
tions revealed no changes in the bone, until June, 1941, when the alveolar bone 
in the region of the mandibular incisor teeth showed a marked change for the 
first time. The gingiva in this region appeared swollen, cyanotic, and congested. 
Considerable mobility of her mandibular incisor teeth was evident. It is of 
interest that for the past year, she has been presenting a neurogenic bladder. 

Remarks.—This is a severe poorly controlled young diabetic in whom we 
first noticed bone changes in the region of the mandibular incisors seven years 
after the onset of the diabetes. Whether it is due to traumatic occlusion or a 
beginning periodontosis is too early to state. Careful observation of her will 
be continued. 


Fig. 23.—X-rays of the mouth in 1941. Note bone resorption in the region of the mandibular 
incisors. Same patient as in Figs. 21 and 22. 


CasE v.—Diabetes mellitus, progressively severe. Malocclusion (open-bite). 
Question of early periodontosis. (See Figs. 24 through 26.) 


L. S., private case, was a girl aged 19. Diabetes was first discovered in 
1934 at the age of 12. It was mild and easily controlled until 1936. Since 
then, because of dietary indiscretions, she has become poorly controlled. In 
1941 she sought dental treatment because of pain. Clinically, she showed many 
carious teeth in addition to a malocclusion (open-bite). X-ray examination re- 
vealed many carious teeth as well as apical abscesses on her maxillary right first 
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premolar, maxillary left six-year molar and mandibular right six-year molar. 
Five months after the removal of these teeth, the maxillary central incisors, 
originally in contact, drifted distally causing a quarter inch space. She also 
developed labial wandering of the maxillary right central incisor. X-rays of 
her teeth, at this time, revealed a slight change in the bone in the region of the 
maxillary central incisors. 


Fig. 24.—X-rays of mouth taken in March, 1941, showing normal alveolar bone. (See Case 19 
in Table I.) 


Remarks.—This is another case of young severe uncontrolled diabetic with a 
malocclusion and clinical signs of early periodontesis. The x-ray findings are, 
however, as yet indefinite. 

DISCUSSION 


Oral manifestations in diabetes mellitus are a common occurrence. In some 
patients only the mucous membrane and tongue may be involved; in others, 
the periodontium. In such a disease, with its numerous complications, it is very 
difficult to determine definitely the cause and effect. However, an attempt 
should be made to find out whether the oral manifestations are due solely to the 
diabetes or to other factors. While the entire subject is still greatly confused, 
there are a few definite facts which are significant. It is important to determine 
the manner and time of onset of the oral manifestations in relation to the 
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development of the diabetes, its severity, and its complications. Careful ob- 
servation of the clinical course, repeated radiographic examinations, and, when 
possible, histopathologic studies should help to bring us nearer to the underlying 
cause or causes of these oral manifestations. 


Fig. 25.—X-rays taken in August, 1941. Note space between maxillary central incisors. Same 
patient as in Fig. 24. 


Fig. 26.—Same patient as in Figs. 24 and 25. Note difference in space between maxillary central 
incisors as observed in March and in August of 1941. 
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The disturbances in the soft tissue occur most frequently in the acute, un- 
controlled stage of the diabetes, but may also be observed in a lesser degree in 
the chronic controlled stage. It is interesting that Schmuggi* in 1941 still doubts 
that diabetes induces loosening of the teeth and believes that mechanical factors 
ean always be demonstrated. 

In the acute stage of diabetes loosening of the teeth without mechanical 
causes is not uncommon; with the control of the diabetes, the teeth become firm 
again. This loosening of the teeth is probably brought about by increased 
vascularity in the periodontal membrane. ; 

The presence of various manifestations of vitamin deficiency is a common 
occurrence in patients with periodontal disturbances. In women oral manifesta- 
tions and pruritus vulvae, which has been shown by one of us (A. R.)° to be 
brought about by a vitamin deficiency, often occur simultaneously. Some of 
the soft tissue disturbances in the mouth, not unlike pruritus vulvae, clear up 
rapidly with the control of the diabetes and without any local treatment. Others 
improve with the administration of vitamin B complex or some of its com- 
ponents, such as nicotinic acid or riboflavin, .irrespective of the control of the 
diabetes. 

These oral disturbances may appear from time to time. Patients with 
recurrent gingivitis and poor oral hygiene are subject to the development of 
periodontitis. In our cases of periodontitis we were impressed with the im- 
portant role that local factors such as lack of oral hygiene, food impaction, 
and traumatic occlusion played in the development of the periodontitis. These 
factors should be borne in mind in evaluating the etiology of the periodontitis. 

While periodontosis is not common in diabetes, it is of special importance 
since it is now believed by many investigators to have a systemic background. 
Our cases presented characteristic clinical and radiographic signs of perio- 
dontosis, namely wandering and vertical pocket formation. In one case wander- 
ing of the teeth occurred without involvement of the gingiva. The other two 
cases, which were complicated with a marginal gingivitis, showed vertical pocket 
formation radiographically. There was osteoclastic resorption in all three cases. 
Two of these showed loss of principal fibers in the periodontal membrane, while 
the other had only a thickening. Fibrosis of the marrow spaces was evident 
in all three cases. The process of bone resorption does not stop with the removal 
of the teeth. The alveolar bone continues to shrink as seen in two of our patients 
who required relining of their dentures in a short space of time. 

The etiology of periodontosis is still unknown, Endocrine disturbances have 
been blamed by Weinman,® Citron,’ and Boenheim,*® while Sachs® found that 
) per cent of his eases were due to thyroid disease and 3 per cent to diabetes. 
Siegmund”® believes that the real cause is a combination of factors. 

It is worth noting that two of our patients with periodontosis are adults 
of middle life. With the exception of the diabetes, all were free from other 
endocrine disturbances. Nevertheless, definite diabetic neuritis, which at present 
is considered a sign of a deficiency of one or more components of the vitamin B 
complex, was observed in all at one time or another. The two cases of question- 
able early periodontosis are of special interest. Should they progress into true 
periodontosis, we will thus have an opportunity to have observed such cases from 


366 M. Michael Cohen and Abraham Rudy 


their incipiency. The presence of a diabetic neurogenic bladder in one of 
them is again suggestive of a vitamin deficiency. 

In discussing the causes of the periodontosis to date, there is no evidence 
that it is directly related to the disturbance in the carbohydrate metabolism since 
it may be observed in mild fairly well-controlled diabetics. What part the 
associated vitamin deficiency plays in the development of the periodontosis is 


still uncertain. 
CONCLUSIONS 


Periodontal studies in patients with diabetes mellitus with careful observa- 


tion from one to six years are reported. 
In twelve cases clinical, radiographic, and histopathologic studies were 


carried out. 

The clinical and radiographic course together with the histopathology of 
three cases of periodontosis is described in detail. 

Two cases of early questionable periodontosis are also presented. 

The relation of paradontal disturbances to the diabetes is discussed. 
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THROMBOSIS OF THE CAVERNOUS SINUS SECONDARY TO _ 
DENTAL INFECTION 


Part I 
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INTRODUCTION 


NE of the greatest triumphs of dental science is the almost complete 

eradication of serious dental infections with their train of complicated, 
disturbing, and at times fatal consequences. At the present time such eventuali- 
ties are almost unheard of among educated people, although in the records of 
charity hospitals such cases are still found. In the lower strata of society, 
where gingival and apical infections are allowed to go uncared for, serious 
complications such as extensive cellulitis, Ludwig’s angina, and abscesses of the 
neck are not infrequently seen, 

Another group of complications, at times bizarre in their pathologie mani- 
festations and mystifying in the course of their extension, are those secondary 
infectious lesions which come to occupy the intracranial space. In this group of 
fortunately rare lesions are included pachymeningitis, leptomeningitis (septic 
meningitis), thrombosis of the intracranial venous channels, and abscess of the 
brain. The development of this group of serious and often fatal complications 
affecting the nervous system and its envelopes is commonly predisposed by poor 
hygiene, neglect of frank dental infections, or injudicious surgical intervention. 

Our interest in the intracranial complications of dental origin had its incep- 
tion in a review of the lesions of the nervous system found in a series of 25,000 
autopsies as recorded in the Laboratory of Pathology of the Los Angeles General 
Hospital. A study of the intracranial lesion in most of these cases in the Cajal 
Laboratory of Neuropathology was the unusual privilege of one of us (C. B.C.). 
Since, however, the isolated lesion detached from its setting is seldom of wide 
interest, we have chosen to coordinate our efforts in a study of the original 
infection as well as its ultimate complication in order to depict the complete 
picture of the disease process. 

In this study we have chosen to consider but one of these lesions, thrombosis 
of the cavernous sinus. We have been encouraged to record our impressions 
because a survey of the literature fails to reveal any recent serious attempt to 
collect the reported cases. It has been our purpose to collect all the available 
cases and to add the findings in eight additional ones studied by us. From this 
material an effort has been made to elaborate on the pathogenesis and pathology 
of the disease and to note its clinical characteristics and course. 


: From the Departments of Oral Surgery and Neurology, College of Medical Evangelists, 
and the Cajal Laboratory of Neuropathology, Los Angeles General Hospital. 
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REVIEW OF THE LITERATURE 


Abercrombie is credited as being the first to describe an instance of thrombo- 
sis of the venous sinuses of the brain (1818). At that time he reported a case 
of lateral sinus thrombosis following mastoid infection in a 16-year-old gir] 
whom he had treated in 1816. In commenting upon the condition found at 
autopsy, he stated, ‘‘I suspect that disease in the sinuses of the dura mater 
occurs more frequently than we suppose in connection with, and probably the 
cause of, various diseases of the brain. How much disease of these parts would 
affect the circulation of the brain is obvious, and perhaps the conditions of 
them in affections of the head have not been sufficiently investigated.’’ Al- 
though Abercrombie suggested the possibility of involvement of the cavernous 
sinus, it was not until three years later (1821) that Dunean described the typical 
findings of cavernous sinus thrombosis at autopsy. This was apparently a case 
of otitic origin, as the petrous portion of the temporal bone was described as 
being carious and filled with pus. 

Vigla (1839) was perhaps the first to describe the typical clinical findings 
of cavernous sinus thrombosis. It is particularly pertinent in the light of our 
study to note that the initial lesion in his case was an infection in an upper 
tooth. Vigla’s case is the first of dental origin to be recorded in so far as we 
can discover. 

In the next few years following Vigla’s report, cases of cavernous sinus 
thrombosis of various origins were recorded but without adequate descriptions 
of the clinical findings. The first complete description of the clinical manifes- 
tations of this disease was made by Knapp (1868) in which he pointed out the 
differential diagnosis between the orbital symptoms of cavernous sinus throm- 
bosis and other inflammatory conditions causing exophthalmos. 

In 1888, Lancial studied ten cases of cavernous sinus thrombosis. Appar- 
ently this was the first attempt to collect and study the reported instances of this 
condition in which a dental lesion was the etiologic factor. Lancial had a 
remarkably clear concept of the pathway. of infection leading from the teeth 
to the cavernous sinus, but the brevity of some of his clinical descriptions and 
a high incidence of recovery have led us to conclude that perhaps a number of 
his cases were instances of inflammatory lesions of the orbit and not actual cases 
of thrombosis of the cavernous sinus. 

In 1902 Dwight and Germain collected 182 cases of cavernous sinus throm- 
bosis from the literature and reported 14 of these as having the primary focus 
in the mouth. Courville and Rosenvold, in a recent study of intracranial com- 
plications of rhinogenic origin, reviewed 307 cases of cavernous sinus thrombosis. 
In 34 of these cases, a dental infection was the initial lesion. In 1932, Méczar 
studied 24 cases of fatal infection following dental disease and listed 4 cases of 
cavernous sinus thrombosis. From these reports it is evident that this compli- 
eation, though a rare one, is nevertheless an extremely serious situation which 
deserves thorough study. 

In 1936, Longinotti collected data on 18 cases of thrombosis of the cavernous 
sinus of dental origin. This is the only study which we have been able to find in 
the literature that has been devoted exclusively to the problem of dental disease 
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TABLE I 


AUTHOR 


YEAR 


TOOTH 


REMARKS 


Vigla (Lancial No. 
44) 


Boiteaux (Lancial 
No. 48) 


Ablart (Lancial 
No. 50) 


Colombe (Lancial 
No. 49) 


Zwadski (Lancial 


No. 45) 


Lancial No. 41 


Lancial No. 43 


Desmons (Lancial 
No. 47) 


Pritchard and Suss 
(Lancial No. 46) 


de Wecker 
(Lancial No. 42) 


Dreyfuss 


Jamieson 


Turner 


Lodge 


Simpson 


1839 


1879 


1885 


1886 


1900 


1908 


99 


Upper right 


Upper left 
first and 
second 
molars 


Lower left 


Upper right 
first molar 


Upper right 
central 
incisor 


Upper left 
third molar 


Lower left 
third molar 


Upper molar 


Upper first 
bicuspid 


Lower left 
molars 


Lower left 
third molar 


Lower left 
second and 
third molars 


Caries; cellulitis of face; 
maxillary sinusitis 


Alveolar abscess; abscess of 
neck; pus in temporal and 
pterygopalatine fossae 


Alveolar abscess; abscess of 
pterygopalatine fossa 


Alveolar abscess; cellulitis 
left side of face* 


extrac- 
abscess of 


abscess; 
deep 


Alveolar 
tion; 
neck 


Extraction followed by bi- 
lateral exophthalmos; re- 
covery 


Alveolar abscess 


Extraction; alveolar abscess 
opened and drained ; cellu- 
litis of face; possible 
osteomyelitis of mandible 


Pericoronal abscess; pharyn- 
gomaxillary abscess 


Gangrenous pulp; recovery 
after injection of phenol 
into root canal 


Abscess in maxillary sinus 
from tooth; abscess spread 
from sinus to neck and 
orbit? 


Alveolar abscess; nine teeth 
extracted; cellulitis; 
probable abscess pterygo- 
palatine fossa 


extrac- 
and 
ab- 


Alveolar abscess; 
tion; infratemporal 
pharyngomaxillary 
scesses 


Probable pericoronal  ab- 
scess; abscess of palate; 
pharyngomaxillary ab- 
scess 


Extraction; cellulitis 


ROUTE 
OF IN- 
FEC- 
TION 


F 


P 


*All the above were autopsied except those marked *. 


toute of infection: 
‘Route: 


F., facial route; P., pterygoid route; L 
Pterygoid and ophthalmic veins. 


J., route of infection uncertain. 
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E I—ConT’p 


NO. AUTHOR YEAR| AGE | SEX TOOTH REMARKS 

16 |Bruner (Otto) 1909} 40 M 3 (Case cited from Dami- 
anos); extraction* 

17 | DeQuervain 1909 | Boy | M |Lower molar | Extraction; orbital symp- 

(Otto) toms* 

18 | Proskauer 1914| 20 M Extraction; peritonsillar ab 
scess* 

19 |Smith 1918} 60 F | Upper left Alveolar abscess;  treated| 

cuspid four weeks; signs of | 
cavernous sinus thrombo-| 
sis* 

20 |Chisolm and Wat- | 1920| 40 F | Lower left Alveolar abscess; extrac- 

kins No. 1 tooth tion; parotid abscess; ab- 
scesses in temporal and 
sphenoid regions | 

21 |Chisolm and Wat- | 1920| 34 F |Upper right |Extraction; temporal and 

kins No. 4 molar orbital abscesses 

22 |Chisolm and Wat- | 1920 4 F i Alveolar abscess* 

kins No. 6 
23 | Lauret 1921 7 F | Lower left Alveolar abscess without ex- 
first molar traction; pharyngomaxil-| 
lary abscess 

24 |Palazzi (Longi- 1921}; 22 M |Lower right |Alveolar abscess; enteas| 

notti No. 9) second molar} tion; submaxillary cellu-| 
litis; abscess in 

matic fossa | 

| 

25 |Mathieu and 1924| 39 M | Lower left Alveolar abscess; extrac- 

Gamaleia No. 1 third molar tion; tooth bathed in 
pus; temporal abscess* 

26 |Mathieu and 1924; ~ M | Lower left Alveolar abscess; abscess 

Gamaleia No. 2 third molar opened; probable osteo- 
myelitis of mandible; 
necrotic bone removed; 
exophthalmos and death 

27 |Mathieu and 1924] 27 F | Lower left Alveolar abscess; extrac- 

Gamaleia No, 3 third molar tion; cellulitis; tooth 
bathed in pus 

28 | Sproule 1924} 30 F | Lower right |Extraction followed by 

third molar chills and fever nearly 
every day for six weeks 

29 |Fodor No. 1 1925; 23 M /|Lower right |Alveolar abscess; extrac- 

first molar tion; abscess at angle of 
mandible 

30 | Fodor No. 2 1925; -- | M |Upper right |Extraction; abscess in 

second molar} pterygoid region* 

31 |Eagleton No. 1 1926; Boy | M _ Alveolar abscess; extrac- 
tion of two teeth; cellu- 
litis* 

32 |Eagleton No. 7 1926 | Child} | Upper right | Alveolar abscess; extrac- 

molar tion; osteomyelitis of 


maxilla; orbital abscess? 


*Route: 


*All the above were autopsied except those marked *. 


Retrograde thrombophlebitis ascending upward causing bony necrosis of the an- 
trum and ethmoids with formation of an orbital abscess. 


P 


P 


U 
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40 


41 


42 


44 


46 
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TABLE I—ConT’D 


teeth 


moval of six lower teeth; 


temporal abscess 


ROUTE 
AUTHOR YEAR | AGE | SEX TOOTH REMARKS wine 
TION 
‘| Dixon No. 1 1926; 40 M | Lower left Extraction and curettement} P 
first and of alveolus during severe 
second nasal infection 
molars 
Dixon No. 2 1926 5 M | Lower left Carious dentine removed} P 
deciduous and dressing placed in af- 
molar fected teeth; acute osteo- 
myelitis of mandible; no 
extraction 
Dixon No. 3 1926; 16 F |Lower right |Pulp necrosis; cellulitis;; F 
second molar extraction 
Eagleton M |Upper molar | Abscess of pterygomaxillary; P 
fossa developing nine 
months after extraction; 
trauma precipitated the 
acute exacerbation 
Joannou No. 6 1927| 33 M | Lower left Pericoronal abscess; sub-| U 
third molar maxillary cellulitis 
Joannou No. 7 1927} 19 F | Upper left Alveolar abscess; extrac-| U 
first molar tion; cellulitis* 
Christophe 1928; 32 F |Upper right Alveolar abscess; no extrac- P 
first bicuspid} tion; carotid ligation; 
enucleation of eye; recov- 
ery 
Schaefer No. 1 1930| 58 M eis Eighteen teeth removed two| F 
months after infection in 
upper lip probably due to 
alveolar abscess 
Schaefer No. 2 1930| 57 F aa Pyorrhea; extraction; ab-| U 
scess in cheek 
Despin 1930| 57 M | Lower left Acute periodontitis; parotid) U 
third molar abscess; cellulitis* 
Mendsheritsky 1931) 45 F | Lower right |Osteomyelitis of mandible;} P 
first and abscesses in cheek, temple, 
second and neck 
molars 
Chimenti 1932; 29 M | Lower left Swelling; extraction; ab-| F 
third molar scess at angle of man- 
dible* 
Hector and 1932| 46 F | Upper and Pyorrhea and caries; extrac-| P 
Bozorth ; lower teeth tion of twelve teeth and 
removal of impacted cus- 
pids; exenteration of eth- 
moid and sphenoid sinuses 
Méczar No. 3 1932} 34 M |Lower left Infection about third molar;| P 
third molar probable abscess of pha- 
ryngomaxillary space 
No. 13 1932} 33 | M |Lower right |Infection about third molar;| U 
third molar retromandibular abscess 
Méeczfr No, 18 1932} 44 M | Lower left Osteomyelitis following re-| U 


*All the above were autopsied except those marked *. 
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TABLE I—ConrT’p 


AUTHOR 


TOOTH 


REMARKS 


No. 19 


Giuliana 


Molina 


Keegan and Ash 


Barthélémy 


Moreau 


Morgenstern No. 1 


Morgenstern No, 2 


Searpellino No. 1 
Scarpellino No, 2 
Searpellino No. 3 


Taylor 


Kecht No. 1 


Kecht No. 2 


Koepp, Rosedale, 
and Learn 


Hyde 


Lower left 
third molar 


Upper left 
second bicus- 
pid and first 
molar 


Upper left 
cuspid and 
first bicuspid 


Lower right 
molars 


Upper molar 


Deciduous 
upper central 
and lateral 
incisors 


Lower left 
third molar 


Lower right 
second molar 


Lower right 
first and 
second 
molars 


Lower left 
third molar 


Upper left 
central 
incisor 


Lower left 
third molar 


Periostitis following extrac- 
tion; probable retroman- 
dibular abscess 


Caries; extraction; swelling 
of face and eyelids; tris- 
mus; exophthalmos; me- 
ningeal signs 


Extraction; cellulitis of the 
face; orbital abscess 
drained* 


Eleven teeth removed be- 
cause of caries; signs of 
cavernous sinus thrombo- 
sis 

Submaxillary abscess 
drained externally; pus 
and gas escaped when 
teeth were removed 


Abscess of upper molar 
tooth; edema of face; or- 
bital abscess 


Alveolar abscess; cellulitis 
of upper lip* 


Extraction; osteomyelitis of 
mandible; probable pha- 
ryngomaxillary abscess 


Tooth extracted 
Osteomyelitis lower jaw 


Gums lanced; purulent phle- 
bitis of cavernous sinus 


Extraction; osteomyelitis of 
mandible 


Extraction; cellulitis; para- 
pharyngeal abscess 


Alveolar abscess; extrac- 
tion; temporal abscess; 
orbital abscess; osteomyel- 
itis of mandible 


Alveolar abscess; parapha- 
ryngeal (pharyngomaxil- 
lary), infratemporal, and 
buccal abscesses; perigan- 
glionitis (trigeminal) 


Pericoronal infection; ab- 
scess at angle of man- 
dible; osteomyelitis of 
mandible’ 


| ROUTE 

OF IN- 
FEC- 

| TION 


U 


*All the above were autopsied except those marked *, 
*Route: Deep facial vein to pterygoid plexus. 
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TaBLE I—ConT’p 


AUTHOR TOOTH REMARKS 


Winter Lower right |Alveolar abscess; extrac- 
first molar tion; abscess of mandibu- 
lar space 


Deciduous Alveolar abscess; pharyn- 
lower right gitis and rhinitis; extrac- 
first and tion 

second 
molars 


Authors’ Case Right lower |Pain and _ swelling right 
No, 1 molar lower jaw; extraction* 


Authors’ Case Lower third |Pericoronal infection; frac- 
No, 2 molar ture through angle of 

mandible involving im- 

pacted third molar 


Authors’ Case Upper right |Extraction; bilateral sub- 
No. 3 first, second temporal and right pha- 

and third ryngeal abscesses 

molars 


Authors’ Case 5 Lower left Alveolar abscess; extrac- 

No. 4 third molar tion; bilateral temporal 
and left submaxillary ab- 
scesses 


Authors’ Case Lower left Extraction; submaxillary, 
No. 5 first molar pharyngomaxillary, and 

temporal abscesses; men- 

ingitis 

Authors’ Case Lower second |Extraction; submaxillary 


No. 6 molar abscess 


Authors’ Case Upper left Alveolar abscess rupturing 
No. 7 tooth into mouth 


Authors’ Case Upper left Removal of impacted tooth; 
No. 8 third molar abscess left orbit and 
pterygoid fossa 


and its relation to thrombosis of the cavernous sinus. Longinotti particularly 
noted the various routes by which infection might reach the sinus and emphasized 
its venous communications. 

Although the writers mentioned above have made rather extensive studies 
of cavernous sinus thrombosis and have collected numerous cases, other workers 
have also contributed. much to the literature on the subject by reporting and 
commenting upon single cases coming under their observation. In the present 
study, an attempt has been made to collect all of these cases for critical review. 
Sixty-six eases of cavernous sinus thrombosis of dental origin were found in a 
survey of the available literature. No doubt there are other examples which 
have escaped our attention because they were included in articles otherwise 
entitled. These 66 cases together with 8 additional cases studied by us have 
been ineluded in Table I. Data from these 74 cases should form an adequate 
basis for study of the pathogenesis of this important and serious complication 


of dental disease. 
(To Be CONTINUED) 
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Case Reports 


CASE NO. 63 


GIANT-CELL EPULIS ARISING FROM DENTAL FOLLICLE 
Fioyp E. Srrairx, D.D.S., Detroit, 


PULIDS are commonly found in the mouth and are both of the fibrous and 

giant-cell type. The following case report seemed worthy of mention, how- 
ever, because of the age of the patient and the apparent origin of the growth 
in the follicular tissue about an unerupted mandibular left lateral incisor. 


CASE HISTORY 


A well-nourished white boy, aged 6, was referred Sept. 7, 1939, for removal 
of a growth on the lower anterior gingiva. He had been in good health and 
his parents stated that his only complaint was the growth, which they had first 
noticed six months before. 


Fig. 1. 


Examination.—Examination of the mouth revealed a rounded mass, mostly 
on the labial of the mandibular left incisor region and also extending over onto 
the lingual of the ridge (Fig. 1). The growth partially enclosed the right 
deciduous central incisor, completely covered covered the left deciduous central 
incisor, and extended over the mesial and labial surfaces of the left deciduous 
cuspid. The superior surface was above the incisal edges. The mucous meli- 
brane was hyperemic and the surface slightly lobulated and bled upon irritation. 
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Roentgen Examination.—Roentgen examination disclosed involvement of 
the crown portion of the unerupted left lateral incisor (Fig. 2). A provisional 
diagnosis of epulis was made. 

Operation.—Under conduction and infiltration anesthesia (novocain 2 per 
cent), the tumor was excised with a margin of healthy tissue down to and in- 
eluding the periosteum. The mass was found arising from and attached to the 
follicular tissue about the crown of the unerupted left lateral incisor. The bony 
septum and labial plate about the unerupted lateral and central incisors were 
removed and the follicles carefully dissected and curetted out. The right decidu- 
ous central incisor was removed, and the one on the left came with the tumor 
mass. The raw areas were cauterized with acid, and the tissue was sent for 
microscopic study. Healing was uneventful with no evidence of recurrence six 
months later, and the incisors have erupted normally. 


Fig. 2 Fig. 3. 


Pathologic Findings.——The specimen consists of an irregular ovoid mass 
2 by 1.5 em. The external surface is smooth and gray on one side; rough, 
irregular, and brown on the other side. On section it cuts with increased resist- 
ance. The cut surface is grayish brown and firm. 

The sections are lined by slightly cornifying squamous epithelium which 
in some areas is thickened and shows infiltration of the underlying stroma with 
lymphoeytes and plasma cells. The bulk of the section lying beneath this stroma 
is made up of a large circumscribed area of actively proliferating fibroblastic 
tissue containing numerous foreign body giant cells (Fig. 3). 

Diagnosis: giant-cell epulis. 
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CASE NO. 64 


BENIGN GIANT-CELL TUMOR ARISING FROM ODONTOGENIC Cyst 


A. C. HirzecBercer, D.D.S., Utica, N. Y. 


CASE HISTORY 


HE patient, a male 52 years of age, was referred to me for examination 

of a large swelling in the left mandibular region. There was no history 
of pain at any time. 

The patient gave a history of having been treated for a tubercular condition 
two years previously. Up to the time of this examination he was apparently 
in good health. A swelling of the jaw was first noticed in March, 1941, which 
gradually increased in size until he finally consulted his dentist in July and 
was referred to me the same day. 

Examination.—Clinical examination showed a swelling extending from 
the cuspid to the angle of the mandible. The molar teeth had been extracted 
previously. The mucosa over the buccinator muscle was bulging and digital 
pressure showed some resorption. 

Roentgen Examination.—The x-ray showed a large cystic area which ex- 
tended from the region of the right lateral incisor to the third molar area on 
the left side of the mandible (Fig 1). 


Fig. 1. 


Operation.—The cyst was enucleated from the euspid to the third molar 
region by means of an intraoral incision. In the cuspid region the cystic wall 
merged with a tumor mass. This was composed of a hard gristly tissue; I 
removed it with the electrosurgical scalpel. 
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Pathologic Findings.—The tissue was sent to the laboratory of Oral Pa- 
thology of the Department of Oral and Plastic Surgery, Harvard School of 
Dental Medicine. Dr. K. H. Thoma made the following report: 

The tissue received consists of a cystic membrane and solid pieces of tissue. 
Microscopie examination of cyst sae shows it to consist of a connective tissue 
membrane lined by a thin layer of epithelium. At the anterior region where 
the cyst emerges into the tumor mass there are numerous rhomboid spaces 
produced by the dissolving out of cholesterin crystals (Fig. 2). Many of these 
spaces are surrounded by foreign body giant cells, and there is some evidence 
of round-cell infiltration denoting chronic inflammation. 


Fig. 2. 


The solid parts of the tumor consist of young connective tissue cells in 
which there are found numerous multinucleated foreign body giant cells. In 
some parts of the tumor there is considerable hemosiderin. The findings are 
consistent with a diagnosis of benign giant-cell tumor. 


Diagnosis.—(Dr. Thoma) This is a very unusual case in which a benign 
giant-cell tumor has developed from the wall of an odontogenic cyst. It has 
been accepted that benign giant-cell tumors form from the resorptive tissue 
at the roots of deciduous teeth. In the preceding case report such a tumor 
has formed from the dental follicle; it is therefore, not unlikely that it may also 
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arise from an odontogenic cyst, a derivative of the follicular structure. In 
both instances osteoclastic resorption takes place, either of the tooth or bone. 
and it may be that from the tissue of these resorptive processes the tumor forms. 
The diagnosis is odontogenic cyst associated with central benign giant-cell 
tumor of the jaw. 
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Erratum 


In the case report ‘‘Gunshot Wound of the Head’’ (No. 62) by Edward C. Armbrecht, 
D.D.S., and M. Atlee Shilling, M.D., in the Oral Surgery section of the April issue of the 
JOURNAL, the following references should be substituted for those which appear on page 242: 


Blair, V. P., Brown, J. B., and Byars, L. T.: The Prevention and Correction of Facial 
Disfigurements, Am. J. Surg. 42: 536, 1938. 

Gillies, H. D.: Plastic Surgery of the Face, New York, 1920, Oxford Medical Press. 

Ivy, R. H.: Surgical Treatment in Accident Wounds of the Mouth and Face With Special 
Reference to Those Complicated by Bone Injury, J. A. D. A. 17: 967, 1930. 

Kazanjian, V. H.: Jaw Reconstruction, Am. J. Surg. 43: 249, 1939. 

Padgett, E. C.: Severe Injuries of the Face and Jaws, Am. J. Surg. 51: 829, 1941. 

Idem: The Late Care of Severe Injuries of the Face and Jaws, Surg., Gynec. & Obst. 72: 
437, 1941. 

Hughes, B., and Banks, H. Stanley: War Surgery From Firing Line to Base, London, 1918, 
Bailliére, Tindall & Cox. 


Also, the legend for Fig. 3, page 241, should read ‘‘ Lateral view before operation.’ 


Editorial 


Are Oral Surgical Operations in Cardiac Patients Hazardous? 


For some time dentists, physicians, and dental patients were of the opinion— 
some still are—that a person with a cardiac condition should refrain from having 
a surgical operation performed in the oral region. This opinion was apparently 
based on the belief that cardiac patients were poor surgical risks. The veracity 
of this opinion calls for a careful examination in view of the attention that has 
been focused upon this problem. 

In the first place, the problem concerns the dental patient in pain. This 
pain may be caused by an aching tooth that needs to be removed. Under these 
circumstances, the dentist (and the oral surgeon) has a professional respon- 
sibility to the patient, and to himself, in deciding what to do: to extract or not 
to extract. Then we have the physician who steps into the picture especially 
if the teeth are suspected as foci of infection. The question now assumes a 
somewhat different perspective: shall the patient’s life be endangered by the 
removal of a suspicious offender—or an aching tooth—when the objective of 
surgical intervention is to prolong that patient’s life? In other words, are oral 
surgical operations hazardous in cardiac patients? 

Elsewhere in this issue of the JoURNAL we publish a paper by Schwartz 
and Salman which deals with this question. The materials, the method, and the 
conclusions in this study are timely, calling the attention of dental and medical 
practitioners to the issues involved. The approach is practical for it represents 
the combined dentomedical judgment of two internists, backed by their ex- 
perience with chronic patients at one of our leading hospitals. 

The purpose of the study was in part to determine, on the basis of a review 
of cases selected at random, whether minor oral surgical operations can be 
performed on cardiac patients with no unusual risks. Attention is directed by 
the authors to the current beliefs that cardiac patients are poor surgical risks 
and that some cases of subacute bacterial endocarditis are considered to be the 
outcome of surgical intervention, particularly if the patient has a chronic rheu- 
matic disease. The authors contend that there is lack of adequate evidence to 
support the soundness of either of the above opinions, especially the latter that 
subacute bacterial endocarditis follows oral surgical interference. 

The method used in dealing with this problem consisted in a survey of the 
literature embodying dental case reports of cardiac patients and a review of a 
series of case reports of dental patients treated at Montefiore Hospital for the 
Chronically Ill. From a careful study of the cases reported in the literature, 
and the interpretations of the findings by the reporters, Schwartz and Salman 
deduce that in a considerable number of instances the conclusions presented 
were not warranted on the basis of the data presented. A critical evaluation 
of the case reports would seem to suggest that subacute bacterial endocarditis 
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must have been present in some of these patients, prior to, or at the time of 
the removal of teeth. We recommend this paper to our readers for a critical 
study with respect to the fundamental problem here discussed. 

We believe that there are a number of basic dentomedical problems of inter- 
est to dentists and physicians that should be reviewed critically from time to 
time, and in the light of newer data. Whatever opinion one may hold with 
respect to the conclusions arrived at by the authors of this study, a few observa- 
tions are worth noting: 

1. With the usual precautions taken in the surgical care of dental patients, 

cardiac disease presents no unusual risks in the hands of the dentist or oral 
surgeon. 
2. All patients at the Montefiore Hospital, included in this study, were 
treated under local anesthesia. Epinephrine was used in the anesthetic solution. 
For some time physicians held the view that the use of epinephrine was hazard- 
ous in cardiac patients, and apparently some dentists have the same belief. 

3. The subject is another medicodental problem in which focal infection 
plays an important role, and focal infection is a problem calling for cooperation. 

4. Medicodental cooperation should not be sporadic but continuous in order 
that attention may be focused on borderline problems involving skill and knowl- 
edge in both dentistry and medicine. 

5. There is need for a critical evaluation of those clinical studies in oral 
medicine and oral surgery in which dental case reports are stressed. 


A.J. A. 


Announcement 


Major Thomas J. Cook, Associate Editor in charge of the Department of Abstracts 
and Reviews (Oral Surgery Section), AMERICAN JOURNAL OF ORTHODONTICS AND ORAL 
Surgery, formerly of Mayo Clinic and now Assistant Professor in charge of Oral Diagnosis, 
School of Dentistry, University of Pennsylvania, and Chief Dental Surgeon, University Hos- 
pital, Philadelphia, is now in service with the 20th General Hospital, University of Pennsy]l- 
vania Unit. 


Abstracts and Reviews 


The Treatment of Cervical Metastatic Cancer: By Hayes Martin, Ann. Surg. 
114: 972, 1941. 


Opinion varies greatly as to the best methods of treatment for cervical 
metastatic cancer. The author presents evidence that, first, no single method 
of treatment is indicated for all cases, second, that both surgery and radiation 
have their particular indications in treatment, and third, that many cases re- 
quire a combination of both methods rather than of either one alone. 

On the basis of statistical and theoretic evidence, it is believed that there 
is no justification for treatment in cases which have no clinically demonstrable 
metastases. Treatment is considered only if and when the cervical glands become 
involved, and its purpose then is curative. 

The choice of treatment method should be based upon the clinical features 
of the tumor. The site of the primary lesion and the histologic type of growth 
are conditions which influence its selection. When radiation is indicated, the 
most efficacious method is to employ a combination of protracted fractionated 
x-radiation and supplementary implantation of radon gold seeds. In the case 
of surgical treatment, the only justifiable method is neck dissection. The ex- 
tent of this operation may vary from a local dissection to a complete block dis- 
section. Details of the latter procedure are discussed in detail. 

The important factors in prognosis are the capacity of the tumor to metas- 
tasize and the presence of metastases during the course of the disease. The 
author reports three illustrative cases of cervical metastases from intraoral car- 
cinoma, 

The value of neck dissection of cervical metastatic cancer, in selected early 
cases, is indicated by the fact that 26 per cent of 65 determinate cases survived 
for over five years. Treatment by radiation alone showed five-year survivals 
in 46 patients, and less than five-year survival periods in 44 patients. 


Seymour J. Kreshover. 


Hodgkin’s Disease in Children: By D. J. M. McCausland, Arch. Dis. Child- 
hood 16: 59, 1941. 


Hodgkin’s disease rarely occurs in children. Usually an acute respiratory 
tract infection, a dental abscess, or one of the acute exanthemas of childhood 
precedes its onset. 

Of, thirteen cases admitted to the Hospital for Sick Children, Toronto, in 
the past ten years, eleven were boys. The average age was 9 years and the 
average duration of symptoms before death was nineteen months. At the time 
of admission eleven of the children had enlarged cervical glands and one had 
enlarged axillary glands. The blood findings were not characteristic but showed 
a varying degree of secondary anemia and decrease in lymphocytes. It was pos- 
sible to follow only seven of the thirteen cases. 
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The author divides the clinical course of Hodgkin’s disease iato three 
periods. 

1. A latent, protracted period which usually causes no subjective symptoms. 
The nodes most frequently involved are those of the cervical chain. 

2. A period of progress and generalization characterized by pressure symp- 
toms such as dyspnea following tracheal compression. Fever is almost in- 
variably present at this time. 

3. A final period of exaggeration of the constitutional symptoms in which 
there is cachexia with marked anemia, hypotension, cardiac dilatation, and fre- 
quently anasarea. 

The diagnosis of Hodgkin’s disease depends upon biopsy. The blood pie- 
ture is not diagnostic. The advocated treatment is irradiation of the enlarged 
glands for the purpose of obtaining as long remissions as possible. In eases 
where pressure symptoms are present, surgery may be advisable. The prognosis 
of the disease is best when the lymph node involvement is confined to the super- 
ficial glands. It is hopeless, however, in untreated cases. 


Seymour J. Kreshover. 


Treatment of Hemorrhage From Dental Sockets: By J. Draper Cambrook, 
Medical Press and Circular 585: 120, 1941. 


Methods of local treatment for the arrest of hemorrhage are discussed to- 
gether with a review of possible predisposing factors. 

The usual method of tamponade following removal of old clots is as a rule 
successful. The importance of correctly ascertaining the exact point of hem- 
orrhage is stressed. If gingival oozing is not controlled by the tampon, a suture 
of horsehair is placed with a noneutting needle. When alveolar bleeding is 
encountered, a plug is placed and covered with a tampon which is removed after 
fifteen minutes. The plug is soaked in stypven, which the author warms for 
better efficacy, and is left in place for twenty-four hours only. In difficult 
cases the use of epinephrine for perialveolar infiltration is mentioned, in spite 
of the fact that some local damage to tissue is caused. 

General treatment, such as placing the patient in a reeumbent position 
with head elevated, cleansing of mouth, avoidance of stimulants, use of morphine, 
if necessary, diet of cold liquids through a tube, and transfusion if indicated, 
is stressed in cases of acute hemorrhage. 

In the presence of predisposing conditions such as obstructive jaundice, 
purpura, hypertension, leucemia, hemophilia, seurvy, and septie or toxic states, 
blood tests and thorough elimination of subgingival deposits and gingivitis must 
be undertaken. An interesting point in connection with the management of 
eases of this type is the extraction of a tooth, preferably an incisor, as a test 
in order to observe the systemic reaction to extraction. 

The difference between hematogenous diseases is illustrated by the observa- 
tion that ‘‘obstructive jaundice shows a prolonged coagulation time with a low 
prothrombin while purpura has a prolonged bleeding time with a diminution in 
the number of platelets and a positive tourniquet test.’’ 


Gustav O. Kruger. 
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The Production of Experimental Osteomyelitis: By Louis Scheman, Martha 
Janota, and Phillip Lewin: J. A. M. A. 117: 1525, 1941. 


The experimental production in animals of osteomyelitis simulating human 
osteomyelitis, which, as is well known, is a hematogenous infection caused by 
Staphylococcus aureus, is herewith presented together with the introduction of 
a new method. 

Heretofore if a culture of Staphylococcus aureus were injected in rabbits, 
either death would soon follow or lesions would be produced which localized 
at the point of injection, depending on the amount and condition of the organisms 
used. The authors have taken cognizance of the importance of preparing the 
local field for vascular embolus-thrombus formation by introducing sodium 
morrhuate, which causes a preliminary aseptic necrosis of bone through destrue- 
tion of the marrow elements and bone trabeculae. 

The procedure entails an injection of 0.3 to 0.4 ¢.c. of sodium morrhuate 
into the tibial metaphysis, followed one hour later by the injection of 0.2 ¢.c. of 
1:50 dilution of a twenty-four-hour broth culture of Staphylococcus aureus. 


The experiment was well controlled. Typical destruction of shaft, periosteal 
reaction, formation of sequestrum, and progression of the lesion were noted. 


The method seems reliable for the experimental production of osteomyelitis 
in rabbits. 
Gusiav O. Kruger. 


Leontiasis Ossea: By George F. Kirkland, Brit. J. Surg. 29: 74, 1941. 


Two cases of leontiasis ossea are added to the twenty-five which have been 
described over the world since 1923, and a general review is given of the eti- 
ology, symptomatology, and diagnosis of the disease. 

The first case was that of a 54-year-old man presenting a huge, grossly 
deformed head. The patient sought medical treatment for an ulcer of the leg 
and was not particularly self-conscious of his frightful deformity of the head 
which he considered the will of God. The left maxilla was grossly enlarged, 
all skull bones were enlarged, and the eyes were separated widely, the right 
maxilla alone having been missed by the disease. 

The second case was that of a young married woman, aged 25 years, present- 
ing a condition of early leontiasis ossea limited to frontal and maxillary bones. 
Her chief complaints were of headaches and pain in the eyes. She was observed 
for four years before the true condition was diagnosed. 

The salient features in each case were a history of trauma to the head in 
early childhood, severe paroxysmal headaches throughout the development of 
the condition (in one case before the deformity was noticed), insomnia, symp- 
toms referable to the eyes, increased susceptibility to colds, and pressure neu- 
ralgias of the head, face, and teeth, all of which constitute a pressure syndrome. 
There seemed to be no mental changes. No other skeletal involvements were 
present and no familial history of disorders of bone was elicited. The results 
of all laboratory studies approximated the normal with the exception of an 
increased phosphatase activity. 
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The etiology of leontiasis ossea is obscure. Endocrine dysfunction, bae- 
teria (particularly staphylococci), syphilis, benign tumor, and trauma have 
all been considered, the last of which seems to be the most nearly constant. In 
view of the obscure etiology no treatment, medical or surgical, is beneficial. 

Differentiation of the condition from Paget’s osteitis deformans and osteitis 


fibrosa must be made. 
Gustav O. Kruger. 


Congenital Clefts of the Face and Jaws: By Harry D. Ritchie, Surg., Gynec. 
and Obst. 73: 654, 1941. 


The entire subject of congenital clefts of the face and jaws is reviewed by 
one of the leaders in the field: There is included a report of the operations used 
and an impartial discussion of the results. 

All cases are divided into three groups: Group I, Prealveolar (process) 
cleft (lip cleft, process normal) ; Group II, Postalveolar (process) left (palate 
cleft, process normal); Group III, alveolar (process) cleft (follows incisor 
sutures), as suggested by Dr. John Staige Davis. 

Reports of cases with photographs make up a good portion of the article and 
include many points of interest, particularly in relation to a discussion of op- 
erative procedures. One of the main points recalled by Ritchie is the funda- 
mental surgical principle of series layer suturing. By this method each layer 
of tissue is sutured to its component layer on the opposite side of the wound, 
instead of by the more usual practice of the entire thickness of tissue being 
sutured together. Attention is called to the face that lip cleft is a break in the 
muscle scheme of the face, and that for permanent lip function the active muscle 
fibers as well as edges of the defect must be united. The optimal time of op- 
erative intervention in each group is discussed. 

The author makes a plea for the more extensive use of a scientific nomen- 
clature as suggested in the groupings stated previously herein and for a con- 
sideration of a series of congenital clefts rather than of a dual point of view 
of ‘‘harelip’’ and ‘‘cleft palate.’’ Each case should be considered as a whole 
rather than as presenting several distinct clefts, each of which is operated on by 
a different operative procedure designed for correction of that particular de- 


fect only. 
Gustav O. Kruger. 
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THE REGISTRY OF DENTAL AND ORAL PATHOLOGY AS AN AID 
IN ORAL DIAGNOSIS 


JOSEPH L, Bernier, D.D.S., M.S.,* Capr. D.C., 
U. S. A., WasHrneTon, D. C. 


HE clinical diagnosis of lesions of the oral cavity is often uncertain, and 

in many instances hazardous. This is not difficult to understand when we 
consider that oral lesions are often modified by such factors as moisture, heat, 
trauma, and infection. The number of local and generalized infectious proc- 
esses arising from general oral sepsis, together with the fact that many der- 
matoses such as pemphigus, lichen planus, ete., may involve the mucous mem- 
brane, makes the role of the dentist most important. His is a difficult problem 
indeed. Lesions of syphilis, tuberculosis, and cancer are frequently seen in an 
altered form, making it necessary for him to recognize not only the underlying 
disease but also its deviation from textbook descriptions and in addition to 
estimate its prognosis. It is not important that the dentist make a definite 
diagnosis in each instance, but it is important that he be able to recognize 
pathologie entities and to determine if the treatment of such diseases is within 
the realm of his practice. He must also know, within reason, some of their 
possibilities, and when indicated direct the patient to specialists who may 
administer proper care to the patient. Certain of the oral lesions encountered 
are a definite dental problem and are best treated by the dentist. Simple 
ulcerations resulting from local dental irritations fall within this group. One 
must realize, however, that such innocent lesions may develop serious compli- 
cations. It is important, therefore, that these changes be recognized and the 
patient be referred to the specialist when they occur. 

The biopsy can be of much help in these instances and should, therefore, 
be used more frequently. Such an examination will usually provide valuable 
information. Biopsy ean be defined as a procedure whereby tissue is examined 
histologically in an attempt to reveal its true nature. It is, therefore, con- 
cerned with many biologic, histologic, and pathologic changes. Questions of 
histogenesis and pathogenesis are often of considerable immediate importance 
in determining the nature of the initial action to be taken. The biopsy may, in 
many instances, prove a practical means to this end. 

Direct smears of specific oral lesions may tend to confuse the true histo- 
loric picture because of the tendency to misinterpret the importance of see- 
ondary contaminants. Nonspecific inflammatory lesions are, of course, less 
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easily evaluated in this manner. Serologic examination may be of value, but 
it is not altogether effective in every instance. Certainly clinical examination 
alone cannot be accepted as a reliable means of diagnosis. Obviously then, the 
biopsy is the only reasonably accurate diagnostic aid available to the operator, 
providing it is properly interpreted. 

Histologic examination of a lesion should determine whether it is neoplastie, 
granulomatous, or whether it is a simple inflammatory process. This informa- 
tion is in itself enough to justify the procedure, although much additional 
information is usually obtained ; for instance, if the lesion is a tumor, the type, 
histogenesis, and if malignant the probable degree of malignancy and degree 
of radiosensitivity are frequently revealed. This information is invaluable in 
the treatment of serious diseases. 

There are instances in which the progress of a disease may be followed by 
periodic biopsy. The data so obtained may modify both treatment and prog- 
nosis. It is important to remember, however, that in the case of many neoplastic 
and granulomatous diseases prognosis is frequently too complex for absolute 
determination. In the large group of heterogeneous inflammatory processes 
so common in the oral cavity, histologic examination may prove of a more 
positive value by excluding neoplastic or specific infectious entities which may 
resemble them clinically. Certainly tissue examination cannot be considered 
100 per cent effective in every instance. Many variables necessarily exist. 
Such an examination results in the expression of an individual opinion, the 
value of which is determined by experience. A complete clinical history, how- 
ever, will, in most instances, be of great value to the pathologist. 

While the specific indications for the use of the biopsy are a matter of 
individual determination, it is interesting to note how frequently a clinical 
diagnosis must be changed and how often a questionable diagnosis can be 
cleared by its use. Such instances are not an infrequent occurrence. Indeed 
the decision as to the nature and degree of surgical intervention must often 
be determined in this way. 

While it is not the purpose of this paper to discuss the histologic findings 
in oral diseases, it may be of value to compare briefly the microscopic features 
of some clinically similar lesions in order to emphasize the importance of histo- 
logic examination. 

Leucoplakia and lichen planus are common keratotie lesions frequently 
noted both within and without the oral cavity. It is important to differentiate 
between these two entities since leucoplakia may possess precancerous tendencies, 
while lichen planus is less important as it usually responds to the suggested 
forms of treatment and its subjective symptoms are less intensive. 


Both lesions are characterized, to some extent, by the same histologic 
features. These are keratotie activity, acanthosis or hyperplasia of the prickle- 
cell layer of the epithelium, and chronic inflammation. It is the distribution 
and intensity of these reactions that provide a means of microscopic differen- 
tiation. Let us first consider lichen planus. This disease is characterized by 4 
keratotic process usually in the nature of a hyperkeratosis which may be de- 
fined as an overactivity of the process of cornification resulting in an increase 
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in the thickness of the stratum corneum. This may not be an important feature 
of the disease as this process may not be severe, particularly in the earlier 
stages. The hyperplasia of the epithelium is usually in the nature of a true 
acanthosis, although occasionally the entire epithelium may be involved in 
lesions of long standing. More characteristic is the distribution of the inflam- 
matory exudate in the corium. It is in intimate association with the basal 
layer actually invading in many areas. This close association may produce a 
eystic degeneration, the fluid collecting in ragged spaces immediately beneath 
the epithelium. This is a characteristic feature of the disease. The shallow 
penetration of the exudate into the corium is another prominent finding. It 
seldom extends beyond the reticular layer and is clearly demarcated from the 
underlying tissue. Not infrequently small areas of eosinophilic degeneration 
of the collagen may occur in the tips of the papillae. In skin lesions this may 
be of some significance in that should they enlarge the subsequent fibrosis 
which follows resolution may result in a visible scar. 

In comparing these findings with those of leucoplakia, we see that in this 
latter disease the keratotic activity may manifest itself as either hyperkeratosis 
or parakeratosis, or both. The hyperplasia of the epithelium is usually not 
confined to the prickle-cell layer, the stratum granulosum frequently exhibiting 
an increase in thickness as well as in keratohyaline granules. Elongation and 
fusing of the rete pegs are common findings. This may be in the nature of a 
pseudoepitheliomatous hyperplasia which together with an intense chronic in- 
flammatory reaction in the corium may lead to a mistaken diagnosis of ma- 
lignaney. Early dyskeratosis, or a disturbance in the orderly maturation of 
the cells of the epithelium, may occur. Individual cell keratinization may not 
be a prominent feature. However, this finding must be judged on the basis of 
its distribution and intensity. The inflammatory exudate differs from that of 
lichen planus in its distribution. It is not usually as intimately associated with 
the basal layer and extends deeper into the corium. The sharp demarcation 
of the exudate from the underlying tissue is not as characteristic. 


Briefly then, these are the essential findings of two similar diseases. It is 
apparent that the two entities can be easily separated histologically, whereas 
this may occasionally be a difficult clinical procedure. While we are not con- 
cerned with the various opinions pertaining to the precancerous potentialities 
of leucoplakia, it is obvious that it is a more serious disease than lichen planus 
and that accurate diagnosis is important both to the clinician and to the patient. 
Many other similar clinical entities such as basal-cell carcinoma and verruca 
senilis, tuberculosis and certain oral lesions of syphilis can be separated by 
direct histologic examination of the lesion. In view of the importance of these 
possibilities, it is inconceivable that the clinician should hesitate to make the 
fullest use of the biopsy service. 

There is a widespread belief that the dangers incident to the use of the 
biopsy are sufficient to make the procedure unsatisfactory clinically. This is 
not at all the ease. No one will deny that certain dangers may attend the 
operation, but the valuable information obtained far overshadows these ques- 
tionable dangers. It is stated by many that biopsy may awaken serious malig- 
nant changes within relatively low-grade quiescent tumors. This is possible 


388 Joseph L. Bernier 


theoretically but actually of little importance since such changes are rarely, 
if ever, demonstrated. 

Generally speaking, biopsy in the case of vascular malignant tumors, such 
as the sarcomas, which metastasize by way of the blood stream, may present 
some dangers. Certainly any operative procedure in these tumors may injure 
or disturb the blood channels of the tissue thus increasing the possibility for 
metastasis. This is particularly true of the melanoma, a highly malignant 
lesion with a marked tendency to wide early metastasis. Most of these dangers 
are, however, to a large extent theoretical, and one cannot disprove the value 
of the biopsy on them alone. It is only reasonable that whatever the serious- 
ness of these dangers may be, they cannot be as great as the risk taken in 
attempting radical treatment or abandoning a patient to a hopeless prognosis 
without histologic proof of the true character of the lesion. 

In most instances the time period between the biopsy operation and the 
institution of treatment is short, minimizing the dangers of metastasis. Biopsies 
of skin and mucous membrane are probably the least dangerous of all, par- 
ticularly when treatment is instituted early. The application of radiation 
need not prevent the taking of a biopsy. True, certain changes may occur 
within the tissue, but they are not always sufficient to cloud the diagnosis 
completely. 

Neither indiscriminate biopsy nor radiation before biopsy is recommended. 
Both should be accompanied by careful clinical analysis of the disease by the 
clinician, the surgeon, and the pathologist. 

The skin and mucous membrane are ideal organs for the study of histo- 
logie changes in association with the clinical manifestations which they pro- 
duce. Generally speaking, the operation involved in taking material for ex- 
amination is simple in nature. Little pain or discomfort need attend the 
procedure and, since it is in the interest of the patient, he usually consents 
readily. In smaller lesions where complete surgical removal is the indicated 
treatment, biopsy may not be necessary. Such material should, however, be 
forwarded for subsequent histologic examination to confirm the clinical diag- 
nosis and to evaluate subsequent treatment and prognosis. 


SELECTION OF SITE 


In choosing the lesion or site for biopsy, some thought and consideration 
are indicated. If the lesions are multiple, it is advantageous to remove a sec- 
tion from several, representing different states of growth, in order to determine 
the method and degree of progression. From an esthetic standpoint, lesions 
from the skin of the face may offer some difficulties. In such instances, if 
multiple, select a lesion in a shadow line or behind the ear. If single and on 
an exposed portion of the face, care must be taken to prevent unnecessary 
scarring. Material from the center of the lesion is frequently of little value 
since secondary changes may have altered the histologic picture. A portion of 
adjacent normal tissue should always be included for purposes of comparison. 
If demonstration of bacilli seems indicated in specific diseases such as tuber- 
culosis, it is advisable to select material from an area or lesion representing the 


earliest stage of the disease. 
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TECHNIQUE FOR THE BIOPSY 


The site of operation should be thoroughly cleansed and washed with 70 
per cent alcohol. Care must be taken to avoid disturbing the lesion by washing 
of the sealy surface or by causing bleeding. Under no circumstances should 
iodine be used as the staining characteristics of the tissue may be altered. 

If the lesion is on mucous membrane, novocain, as used in extraction, is 
quite acceptable. On skin surfaces one has a choice between novocain and 
ethyl chloride. Novocain is preferred since it does not freeze the surface, the 
anesthesia is more dependable, and the tissue, not being frozen, is more easily 
removed. In the use of novocain either on skin or mucous membrane, care 
should be taken to avoid injecting directly into the site of the lesion as the 
pressure produced may alter the histologic picture. 

Punch forceps or scalpel may be employed. However, the scalpel is pre- 
ferred as the wound produced by the foreep is open and as a rule cannot be 
sutured. A thin scalpel, a pair of fine dissecting forceps, needle, and scissors 
are all of the instruments required. In using the scalpel as much or as little 
tissue as desired may be removed and the depth of the incision can be con- 
trolled. An elliptical incision should be made in the direction of the lines of 
cleavage of the skin deep enough to include the subcutaneous tissue. The tis- 
sue to be removed should be gently raised with the foreeps and dissected away. 
Under no circumstances should the tissue be raised with a toothed forcep and 
eut across the base with either scissors or scalpel without first having made a 
careful vertical incision as the tissue will likely be crushed and too little of 
the corium will be included. In very small wounds no suturing may be neces- 


sary, particularly if the incision’has been made along the lines of cleavage of 
the skin. Removal of tissue by electrosurgery is not recommended as the heat 
generated frequently distorts the histologic picture. 


FIXING AND SHIPPING 


Immediately after removing the tissue it may be washed in normal saline 
or tap water and then dropped into 10 per cent formalin. This fixative is pre- 
pared by mixing 1 part of commercial formalin with 9 parts of water. The 
tissue is allowed to remain in formalin for from twenty-four to thirty-six hours. 
At the end of this period it is removed and the contents of the bottle poured 
out. Pack the empty bottle loosely with cotton or gauze and saturate with 10 
per cent formalin. Remove some of the packing and place the tissue in the 
center of the bottle; replace the packing removed and cork the bottle. Seal 
the cork with paraffin. If the material is not to be shipped, take it directly 
to the laboratory in the original formalin. Material sent to the Army Medical 
Museum should be addressed to the Curator, Army Medical Museum, Washing- 
ton, D. C. 

The Registry of Dental and Oral Pathology of the American Dental Asso- 
ciation has become an important factor in assisting the dentist in the diagnosis 
and treatment of oral lesions. In recent years it has grown tremendously until 
today its services are utilized by individuals and groups throughout the entire 
country. It was organized in 1933 to stimulate thought and understanding in 
the field of dental and oral pathology and to provide a central depository for 
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the many interesting specimens that might otherwise have been discarded. The 
Registry of Dental and Oral Pathology is one of ten such registries, each cover. 
ing a special field of pathology. They are all administered from the Army 
Medical Museum in Washington, D. C. Collectively they represent the Ameri- 
ean Registry of Pathology which is sponsored by the Division of Medical Sciences 
of the National Research Council. Col. James E. Ash, Curator of the Museum 
and Registrar, supervises their activities. 

The American Dental Association sponsors the Registry of Dental and Oral 
Pathology through its standing Committee on Dental Museum and Dental Reg- 
istry, of which Dr. Henry A. Swanson of Washington, D. C., is chairman. His 
personal efforts are largely responsible for the present status of the registry 
program. Originally this committee consisted of six members, five of whom 
were civilian dentists and the sixth the dental officer serving at the Museum. 
In 1936, however, five additional members were added to the committee and in 
1938 it was again changed to consist of one member from each trustee district 
of the American Dental Association. At present, therefore, there are fifteen 
members, one from each trustee district and two ex-officio members, the Cura- 
tor of the Army Medical Museum and the dental officer currently on duty at 
the Museum. 

There are two main objectives of the Registry. They are the collection 
and preservation of dental material that is historical or educational, and the 
accumulation of pathologic specimens. The latter objective is definitely the 
more important and that with which we are concerned today. The word 
‘‘registry’’ is applied to the facility where case records and material can be 
centralized for special study. This involves many factors including not only 
the collection, but the preservation and indexing of specimens, together with 
pertinent data such as clinical history, x-rays, photographs, and follow-up 
information. 

One of its more important purposes is educational. It attains this aim not 
only by the collection of material, but through its proper dissemination. Our 
initial problem was to obtain specimens utilizing all possible sources. Some of 
the more important sources included the general practitioner, the specialist, 
dental schools and certain research institutions. Accordingly, therefore, it was 
necessary to formulate plans to publicize this endeavor and to interest all of 
these groups and individuals in this program. This has been a difficult and 
tedious problem. Direct contacts with appropriate organizations, exhibits at 
dental meetings, and the biopsy service have all been instrumental in achiev- 
ing the present status of this undertaking. 

Through the biopsy service it has been possible to accumulate much valu- 
able material from the dental practitioner and from certain of the dental 
schools. Acting as a diagnostic center, a worthwhile service is provided in 
the most practical manner, namely by assisting the dentist in his routine work 
within the oral cavity. To facilitate this service the membership of the Asso- 
ciation has been arbitrarily divided into two groups: First, those having 
available the services of a local pathologist; and secondly, those who do not 
have access to a local pathologic laboratory. To the first group the Registry 
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offers its biopsy service through the local pathologist. In this connection, how- 
ever, we are more than happy to be of assistance to the pathologist in render- 
ing his report by reviewing such cases as he may send in for opinion. In the 
ease of the latter group, the diagnostic service is rendered directly to the con- 
tributor. In both instances we retain the excess material and case history for 
our files. If x-rays accompany the case they are copied and the originals 


returned. 

It has been the aim of the Registry to make this diagnostic service as 
valuable as possible to all who may have occasion to send material for exami- 
nation. Accordingly a consulting committee of outstanding dental pathologists 
has been organized to whom the more interesting and difficult cases are sent 
for opinion. This information is forwarded to the contributor if in the opinion 
of the Registry staff it is expedient to do so. In most instances such a list of 
individual opinions enhances the value of the case for formal study. The con- 
sulting staff consists of : 


Dr. Kurt Thoma, Harvard University. 

Dr. Lester Cahn, Columbia University. 

Dr. Balint Orban, Chicago College of Dental Surgery. 
Dr. H. B. G. Robinson, Washington University. 


These men have been most cooperative and have given freely of their time in 
order to be of service in the Registry program. 

To date approximately 3,000 cases have been accumulated. These include 
most of the lesions occurring in the oral regions, together with much material 
on specific dental disorders such as pyorrhea and dental caries. In addition, 
certain research institutions have contributed material on other special phases 
of dental pathology. It became evident very soon that the preparation and 
dissemination of this material for formal study would be highly desirous. In 
order to accomplish this it was necessary to prepare the material in a readily 
accessible form for all who desire to review these cases. 

Three means of assisting in this problem have been instituted. They are 
the Loan Sets of Dental and Oral Pathology, the Atlas of Dental and Oral Pa- 
thology, and the more recently formulated program for state board examinations. 


In the case of the loan set, a representative collection of oral lesions, 
tumors, and specific dental disorders was selected from the files and prepared 
for study. There are approximately 65 cases in the loan set. which includes 
not only the microscopic slides but also an accompanying syllabus in which 
each case is thoroughly described, giving the history and the microscopic 
interpretation. Many of the slides have been photographed, these pictures 
being included in the syllabus. This loan set has proved popular. It provides 
the only means whereby individuals, study groups, or other organizations may 
obtain material for the study of dental and oral pathology. Their use has been 
widespread, many dental schools including them as an aid in their undergrad- 
uate teaching of dental and oral pathology. These sets are available upon 
application direct to the Curator, Army Medical Museum, Washington, D. C; 
A deposit of $25.00 is required with each application. This is returned to the 
borrower when the set is received back in good condition. 
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In the case of the Atlas the same idea, with certain modifications, has been 
used. No microscopic slides are included, but the subject matter is more com- 
prehensive, each case being photographed compietely. Its success is evidenced 
by the fact that the first edition is completely exhausted. These books have 
been sent to all parts of the United States and to many foreign countries, 
Most of the dental schools have at least one copy in their library for reference, 
The second edition is at present being prepared. In this edition newer cases of 
interest will be included, together with a chapter on histology of the dental 
structures. This Atlas is and will continue to be available by direct applica- 
tion to the Chicago office of the American Dental Association. 

The most recent of these three undertakings is the program for state board 
examinations. This represents an entirely new method of examining appli- 
cants based on the direct examination of photomicrographs. It is agreed that 
the most reliable method of determining an individual’s knowledge of a par- 
ticular subject such as pathology or bacteriology would be by means of direct 
microscopic examination of prepared slides. In the case of the State Boards, 
however, this would not be practical because of many obvious reasons. The 
use of the prepared photomicrograph in booklet form involves the same prin- 
ciple. A supply of material such as is available from the Registry files, to- 
gether with photographic material which can be prepared at the Army Medical 
Museum, makes this program entirely practical. It has proved popular both 
with the National Board of Dental Examiners and with those local boards who 
have adopted the plan. The formulating of proper questions in specialized 
subjects by the members of local boards, many of whom are general prac- 
titioners, has always been a problem. With this newer program this is not 
necessary. Once the board decides what type of examination it wishes to 
employ, the questions can be made out at the Registry Office and sent, together 
with an approved solution, to the member in charge of this particular subject. 
Thus he has a well-worked-up examination, together with proper questions and 
their answers. This eliminates the necessity for much tedious work on his part. 

The loose-leaf nature of the booklet makes it possible to add or subtract 
individual plates for each examination. Thus the subject matter can be changed 
from time to time. Both the booklet and additional pages are provided by 
the Registry at a nominal charge. It is possible to provide subject matter on 
almost any phase of dental and oral pathology from the material on file. All 
of these things indicate the great flexibility in this type of examination. This, 
we feel, is very important as it allows each board to present the material in a 
manner best suited to its individual requirements. 

The Army Medical Museum, in its dual capacity as the central pathologic 
laboratory for the Army and the headquarters for the various Registries, is in 
a position to be of much value in the Registry program. During the present 
national emergency a great many civilian dentists who were formerly contrib- 
utors to the Registry are now serving as members of the Army Dental Corps. 
This has, of course, put at their disposal the laboratory facilities available 
within the Army organization. These men are now seeing many patients who 
in the past did not have access to proper dental care and as a result the amount 
of material being received at the Museum has greatly increased. Regardless 
of the source of this material, that is, from the Army or from civilian sources, 
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it eventually arrives at the Museum and, if acceptable, is included in the Reg- 
istry file. Obviously, therefore, the position of the Registry has become more 
valuable than ever in providing a diagnostic service to these men, for when 
they return to their practices many will have adopted the habit of using the 
biopsy as a diagnostic aid and will have at their continued disposal the biopsy 
service of the Registry. 

Operating as it does in close association with the other registries at the 
Army Medical Museum, the Registry of Dental and Oral Pathology is able to 
function as an integral part of the effort of medicine in the field of pathology. 
There are other valuable features to this particular unification. For instance, 
an intimate association exists between it and the Registries of Otolaryngic 
Pathology and Dermal Pathology. Exchange of cases between these Registries 
for study purposes has resulted in the adoption of a diagnostic nomenclature 
most adaptable to the needs of the clinician. As a result of this cooperation 
the Registry of Dental and Oral Pathology oceupies a position equal to that 
of the other Registries in providing a valuable service to both the medical and 
dental professions. It is recognized that closer cooperation between medicine 
and dentistry is essential to the best interests of both. By the very nature of 
its operation the Registry is doing much to further this situation. 
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NOMA 
H. F. Burkwa.., M.D., Sr. Josery, Mo. 


OMA is one of the oldest known diseases in medicine, yet its etiology and 

treatment are still much disputed. With each theory as to etiology there 
is usually presented a corresponding method of treatment. The discussion pre- 
sented is not so much to bring forward any particular or new viewpoint as to 
cause and cure but rather to attempt to analyze the existing ideas and to pre- 
sent one case which was successfully treated by fairly radical surgical measures. 
It has been repeatedly shown that cancrum oris is seen most often in children 
in the first decade of life, usually between the second and eighth year of age— 
though the disease has been reported in adults as late as the third’* and fourth 
decades of life. These latter, however, are very rare, and it may be suspected 
that the condition reported in adult patients® *° more correctly belongs to that 
group of diseases based on localized angioneurotie spasm of the smaller arterioles. 

The disease is not common, neither can it be considered a rare manifesta- 
tion, though it is much less common in those countries where the general nutri- 
tional state is relatively good. Four cases of noma were reported out of 70,000 
children seen at Barnes’ Hospital in St. Louis;** in Smyrnoff’s® series at the 
Stomatologie Clinic in Tomsk, Russia, an incidence of 2.7 per cent is reported 
over a five-year period. The disease rarely occurs in the well-nourished healthy 
child. It can then be assumed that there are certain fundamental conditions in 
which noma usually occurs. These seem to be, first, a poor nutritional state, and 
second an unsanitary environment. Even with these two present in large areas 
over the earth, the disease is uncommon. This suggests the necessity for a third 
factor, namely, a state of debilitation local and general in the individual 
patient. Noma is rarely ever a primary condition. It is seen most frequently 
in those who are convalescing from acute fevers or long debilitating diseases, 
such as typhoid fever, scarlet fever, measles, and diphtheria. Other diseases in 
which noma has been reported as a complication are Vincent’s angina and during 
the puerperium. Fan and Scott’ reporting on noma complicating kala azar list 
fifty-seven cases seen in 5800 children who were treated in the Pediatrie Clinic 
at Cheloo University in Shantung, China. In the order of frequency they re- 
ported forty cases complicating kala azar, six after measles, four in a state of 
starvation, one each in patients suffering from tertian malaria (benign), typhoid 
fever, bronchopneumonia, pulmonary tuberculosis, bacillary dysentery, strepto- 
eoccic septicemia, and chronic nephrosis. Hicken and Eldredge® report noma 
complicating a case of acute myelogenous leucemia. Of seven cases seen by the 
author two were in twins who were extremely undérnourished, and the infee- 
tion seemed to originate at the site of carious teeth. Two were in patients re- 
covering from measles, one following a condition resembling diphtheria, although 


From the Mary Henry Hospital, American Presbyterian Mission, Nodoa, Island of Hainan, 
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the organism was not clearly established, one following or complicating amebic 
dysentery, and the case here reported, following .a severe attack of fever, the 
cause of which was not proved. No single specific organism has yet been isolated 
or identified as the cause of the disease. Hicken and Eldredge believe that the 
disease is due to a bacterial synergism of three organisms which they obtained 
from the blood of one of their patients. In this they resemble the description 
given by Henoch in his reports on cachexia pauperium. The organisms that they 
cultured were a B. fusiformis, a nonhemolytice streptococcus and an unclassified 
form of staphylococcus. All three organisms. have been found in healthy oral 
mucosae also, so it does not seem likely that they will act synergistically unless 
other factors enter. These factors may be direct injury to the mucosa plus a 
disturbance of the individual’s general nutrition, or a disturbance to the circula- 
tion of blood to the mucosa caused by neurogenic or nutritional unbalance. The 
lack of a specific organism renders the treatment of noma very difficult. 
Aside from the improvement of the patient’s general nutritional state, on 
which all students of this disease are agreed, there is a wide divergency of opin- 
ion as to therapy. Some advocate general measures with little or no attention 
to be paid to the local lesion. Others emphasize local treatment as of paramount 
importance. These feel that once the local lesion is brought under control the 
flow of toxins produced will be stopped and the patient’s general condition will 
improve rapidly. In combing the available literature no less than eighteen sep- 
arate drugs or therapeutic procedures have been suggested as ideal for the 
treatment of the local lesion. In order of frequency these are surgical excision 
and cautery of the wound edges with either chemical, thermal or electrical cau- 
tery; escharoties, hot fomentations hydrogen peroxide, mild antiseptic dressings, 
formalin 10 per cent, undiluted formaldehyde,® typhoid vaccine, arsphenamines, 
given both locally and intravenously, deep roentgen therapy, tartar emetic 
(especially for kala azar), emetine, methylene blue crystals, zine chloride mouth- 
wash every hour in dilution of 1:2000 used every hour, 5 per cent chromic 
acid painted locally three times daily, a formula consisting of iodine four parts, 
phenol five parts, and alcohol one part applied locally, local oxygen gas instilla- 
tion’® and hypertonic saline solution intravenously have all been mentioned. It 
has recently been stated that noma is a definite evidence of vitamin deficiency 
and could, like other vitamin deficiency diseases, be prevented if in all debili- 
tating conditions vitamin A, B, and C could be given to the patient in large 
amounts. As any injury of the oral and nasal mucosa forms a medium on which 
the gangrene will spread quickly, food should be of a liquid, high caloric, high 
vitamin character and particularly where the lesion affects the lips and gums 
should be administered by nasal intubation, through a tube no larger than a 
size ten catheter into the stomach. The patient should be kept warm and quiet 
at all times. Great care must be taken not to injure adjacent normal appearing 
tissue. With the exception of those patients who have developed noma during an 
episode of kala azar, the prognosis is generally considered to be very grave. 
This is due to two factors, first, the patient and his parents being of a very poor 
nutritional and low intellectual level, usually are not cooperative in allowing 
prescribed treatment to be carried out in the strictest detail; second, the spread 
of the disease is so rapid and the patient is rarely brought for treatment until 
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a large gangrenous area has already been established, so that treatment or pro- 
phylaxis cannot be undertaken. In kala azar, Fan and Scott report only five 
fatalities of the thirty-three persons who developed noma. All other reports 
give a mortality rate of 75 to 90 per cent. Of seven patients treated by us we 
had only one recovery. 

The following case was treated relatively early and recovered. It is pre- , 
sented to emphasize the difficulties attending treatment especially in the matter 
of re-establishing a good nutritional state so that plastic repair can be made at 
the earliest available opportunity. 


CasE No. 3017 (New Series).—B. B. L., a male Chinese, aged 7 years, was 
brought to Mary Henry Hospital at Nodoa, Hainan, China, by his parents. He 
had a gangrenous area one and one-half inches in diameter situated on the left 
cheek in the labial angle. The history given was that ten days previously his 
mother had noticed a small painful red spot on his left cheek which increased 
rapidly in size. Three days later the spot had turned black in the center and 
had spread peripherally. The child’s breath was foul. During this time the 
child had cried almost incessantly and refused all nourishment including salted 
rice congee. For the week preceding the onset of this disease the child had had 
a severe attack of fever. He had been a full-term normal child delivered in the 
village home by the neighbors and had always been weak and thin. The mother 
recalled no diseases of childhood except measles and frequent attacks of fever. 

The parents were both living and well, and the patient was the third living 
child. He came from a very poor family. One brother and one sister were 
living and in fair health. Due to war conditions the family had had to subsist 
on boiled rice and salt. For several months they had had no meat, very little 
salted fish, and no vegetables or fruit. (Two months later the younger brother 
of this child was brought to the hospital with the same condition.) There was 
no history of congenital or hereditary diseases in the family. 

The patient was an emaciated, listless small boy who did not respond to 
questions and resisted attempt at examination. He looked to be no more than 
five years of age. The skin was pale and elasticity almost negligible; tissue 
turgor was very poor. There was a black foul-smelling roughly circular area 
at left corner of the mouth an inch and one-half in diameter. When his mouth 
was opened, the gangrenous area was shown to be shelving so that the area was 
approximately one and one-half times as large as the external lesion and in- 
cluded the left lower canine and first molar teeth and the subjacent gums. The 
teeth were loose, and the tongue was coated. The mucous membrane of the rest 
of the mouth was very pale. The breath was foul. The child’s neck was held 
somewhat rigid and the head inclined to the left. The superficial anterior lymph 
nodes were large on both sides of the neck. The ribs were prominent. The 
lungs were clear to percussion and auscultation. Respiration was somewhat 
shallow, but chest expansion was equal on both sides. The heart showed no 
enlargement and no murmurs or irregularities of pulsation. The liver was felt 
at the right costal border and the spleen a full inch below the left costal border. 
The spleen was rounded, slightly tender, and hard. The general impression was 
that of a very weak, undernourished child. The abdomen was flat and no 
herniae were found. The blood showed 70 per cent hemoglobin and a white 


Noma 397 


blood count of 8700. The urine and stool were both negative. A preoperdtive 
diagnosis of noma due to extreme hypovitaminosis and cachexia was made. An 
operation was advised to remove the entire gangrenous area. If the patient 
survived, a plastic repair of the mouth would be done. 

Prior to operation nasal feedings were instituted for twenty-four hours, us- 
ing bean curd milk sweetened with wild honey and with cod-liver oil added. This 
was made into a modified eggnog and fed in 50 ¢.c. amounts every two hours 
day and night. This mixture is high in vitamins A, B,, C, and D, also in cal- 
cium and phosphorus. 

Without any anesthesia a radical resection of the gangrenous tissue was done 
on the second day in the hospital. All loose teeth were removed, and the gum 
and root cavities were curetted. A vaseline pack was placed over the gaping 
wound which was first filled with Epsom salt erystals. Later eusol dressings 
were applied three times daily. After the third postoperative day gentle massage 
of the surrounding skin of the chin and cheek was done three times a day in 
accordance with the suggestion made by Percy at the Los Angeles County Hos- 
pital in his work on resections of malignancies of the lower lip. 

After the third postoperative day the child was able to suck the liquid nour- 
ishment through a glass straw so nasal feedings were discontinued. On that day 
the wound edge looked clean, and there was no further evidence of spreading. 
The skin elasticity and tissue turgor were much improved. On the fourth day 
the patient was given red rice congee and puréed vegetables. For the first five 
days after operation he was given 25 per cent magnesium sulfate solution in- 
jected into the gluteal muscles in 2 ¢.c. doses twice a day. This was all the 
sedation given to him and seemed to give tremendous relief from pain. Through- 
out the entire stay in the hospital he was given 8 c.c. of cod-liver oil three times 
a day, two grams of medicinal yeast powder three times a day, and two grains 
of quinine bisulfate by mouth four times a day. After the sixth postoperative 
day hydrogen peroxide was used to keep the wound clean, and as a mouthwash. 
The wound was then painted with a 2 per cent solution of mereurochrome. On 
the fourteenth postoperative day a skin flap was elevated from the scapular 
region and replaced on its original site as a preliminary move toward a full 
tissue pedicle graft to be applied to the lesion. The flap was five inches long 
and two and one-half inches broad and extended across the left shoulder from 
the infra-auricular space to the vertebral angle of the scapula. Unfortunately 
the lower half of the flap became gangrenous and had to be excised three days 
later. We then decided to postpone all further grafting until the patient’s con- 
dition became more favorable. Massage was continued throughout the patient’s 
Stay in the hospital, and the deformity of the mouth was less than three-fourths 
of an inch in diameter when the patient left the hospital on the forty-third post- 
Operative day. Conditions have not permitted the patient to return for the 
plastic repair anticipated. 

SUMMARY 


Noma is an uncommon condition which usually oceurs during early child- 
hood in a patient who is greatly weakened by intercurrent disease or extreme 
malnutrition or both. The most promising method of treatment is radical surgi- 
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cal excision while at the same time the patient is given a high caloric, high vita- 
min liquid diet through a nasal tube. <A case has been reported of a patient 
in whom this regimen was attempted and who made a complete recovery. 
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CONGENITAL PREAURICULAR SINUS 


Rosert L, Harprne, D.D.S., M.S., DANVILLE, Pa. 


ONGENITAL preauricular sinus is a deformity that is also known as: 

fistula preauricularis congenita, fistula auris congenita, helical fistulae, 
fistulae congenita, fistula auricularis congenita. It is referred to as both a sinus 
and a fistula, but in reality it is a sinus. 

Clinically, the sinus usually occurs in the preauricular area toward its 
posterior aspect, just in front ef the ascending limb of the helix. Generally 
it is unilateral, but may be bilateral. It varies from a pit to an epithelial-lined 
sinus tract several millimeters in depth, rarely over a centimeter. 

Preauricular sinus is comparatively common in the white race and more so 
in the black and yellow. The origin of these sinuses has led to some disagree- 
ment among the students of this subject. Stannus and others assume them to 
be remains of the first branchial cleft. Becker and Brunschwig reported a 
ease in which the tract ended in a blind pouch lined by columnar epithelium. 
This, to them, demonstrated its branchial cleft origin. They feel it is due to 
incomplete development of the crus helix. Congdon considers them to arise 
from the intertubercular grooves. These and many more theories have been 
presented. A hereditary history is frequently obtained in these cases. 

Many of these sinuses occur alone, but they may be associated with sec- 
ondary lesions as congenital sears, crusted or ulcerated lesions, abscesses, or 
other primary or secondary sinuses. The secondary lesion is usually anterior 
to the sinus and often is mistaken for the primary condition. Congenital, pre- 
auricular sinuses often go unnoticed for several years until they become in- 
fected. The sinus may become plugged and assume the form of a sebaceous 
cyst, or the infection may spread anteriorly and appear as a fluctuant lesion 
which may rupture forming a secondary sinus more pronounced than the 
primary. According to its appearance, the secondary lesion may be treated 
as a cyst, abscess, or tuberculosis while the primary sinus is unnoticed. <A cure 
cannot be effected unless the primary sinus is treated. A history of repeated 
incision, drainage, and curettement of the secondary lesion is common. 

Surgical excision is the only treatment indicated. If infection is extensive, 
it is best to apply hot wet dressings until it subsides. Each day for two or 
three days prior to operation, the sinus is irrigated with normal saline, using 
a syringe and blunt platinoid needle. Following this the tract is injected with 
methylene blue, 5 per cent. This procedure will not only clean up the tract, 
but also stain it to facilitate excision. The sinus can then be dissected out 
easily and the wound closed without drainage. 


CASE REPORT 


The patient, S. H., is a female aged 13 years. At the age of three years, 
the mother first noticed a soft, fluctuant tumescence in the preauricular region 


_ From the Department of Oral and Maxillofacial Surgery of the George F. Geisinger Me- 
morial Hospital, Danville, Pa. 
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Fig. 1.—Probe inserted in congenital preauricular sinus. 
Fig. 2.—Postoperative appearance of preauricular area. 


Fig. 3.—Well-differentiated stratified squamous epithelium lining the sinus tract. 
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on the right side. This swelling alternately appeared and receded for a year 
at which time it ruptured, forming a secondary sinus, draining thick, purulent 
material. This was curetted by the family physician, and the drainage stopped 
within a few days leaving a crusted lesion. The crust was then lost and the 
secondary sinus closed leaving only an inflamed area. For the following ten 
years this cycle of swelling, draining sinus, crusted lesion and healing was 
repeated on several occasions. Each time either a curettage or incision and 
drainage, or both, was done with no attack on the primary lesion. She was 
sent to the George F. Geisinger Hospital following one of these cycles. Clinical 
examination then revealed a small sinus 1.5 mm. in diameter just anterior to 
the crus helix on the right side (Fig. 1). On pressure, caseous material could 
be expressed from the sinus. Just anterior to the tract was an inflamed area 
from which a crust had been lost the day before. 

On two consecutive days before operation the sinus was irrigated with 
normal saline after which it was injected with 5 per cent methylene blue. 
The operation was performed under general anesthesia. Dissection was car- 
ried out for a depth of about 4 mm. at which point a diverticulum measuring 
5 mm. in diameter was located. From this the tract was followed down the 
ascending limb of the helix where it terminated blindly. The tract measured 
2 em. over all in length. The wound was closed without drainage using buried 
sutures of cotton, and cutaneous sutures of silk. Fig. 2 shows the postopera- 
tive result. Microscopic examination showed the tract to be lined with well- 
differentiated stratified squamous epithelium (Fig. 3). 
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THROMBOSIS OF THE CAVERNOUS SINUS SECONDARY TO 
DENTAL INFECTION 


Part II 


HERBERT CHILps, JR., D.D.S., Cyrit B. CourviLue, M.D., 
Los ANGELES, CALIF. 


REPORT OF CASES* 


Case 1.—Acute pain in right mandible due to periapical infection; extrae- 
tion of a mandibular molar tooth; marked swelling of right side of face; bilateral 
exophthalmos first right then left ; development of meningitis; death ; no autopsy. 


(Case No. 8675, Loma Linda Hospital.) E. C., a Peruvian Indian male, 24 
years of age, came to the hospital dentist with the complaint of pain and swell- 
ing in the right mandible. It was considered necessary to extract one of the 
lower right molars (record does not state which). This procedure gave only 
temporary relief from his pain, and the swelling in the lower jaw progressed 
to involve the right side of the face. 


He was admitted to the hospital early in the evening of Jan. 31, 1922, with 
the complaint of pain in the right mandible with marked regional swelling. The 
mouth odor was rather fetid. The condition of the tooth socket was not de- 
scribed. The temperature, respiration, and pulse rates were elevated. The 
patient complained of pain in the joints, particularly the hips and ankles, and 
of stiffness of the neck. 

A hemogram was done on Feb. 3, 1922, which disclosed a hemoglobin of 
81 per cent; leucocytes, 11,700 per cubic millimeter; neutrophiles, 81 per cent; 
lymphocytes, 15 per cent; large mononuclears, 3 per cent; and mast cells, 1 
per cent. On Feb. 6 the urine was found to be reddish in color, cloudy and of 
high specific gravity (1.028), and acid in reaction, and showed only a few pus 
cells on microscopic examination. A white blood count on Feb. 9, two days 
before the patient’s death, was found to be 14,600. 

In spite of energetic local and systemic treatment, the patient grew pro- 
gressively worse, the course being marked with chills and subsequent rises of 
temperature. The swelling of the right side of the face spread to the eyelids 
and ptosis first of the right, then of the left eye became evident. Meningeal 
signs developed and the patient lapsed into coma. Death came on Feb. 11, ten 
days after admission and approximately two weeks after the onset of the acute 
symptoms. 

Permission for autopsy could not be obtained. 


*The first of the cases here reported was found in the records of the Loma Linda Hospital. 
The records of the second and third cases were graciously furnished us by Dr. S. B. Fontaine 
of Oakland, Calif. For the record of the fourth case, we are indebted to Dr. G. E. Mattis of 
Whittier, Calif. The records of the last four cases were found in the Laboratory of Pathology 
of the Los Angeles County General Hospital where they were discovered in a review of _intra- 
cranial lesions. For permission to use these records we are obligated to Dr. Newton Evans, 
Pathologist-in-Chief of the Hospital. 
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Comment.—It is unfortunate that the clinical records on this case are so 
meager that the exact dental lesion and the probable course of infection from 
the infected tooth to the cavernous sinus can only be conjectured at this late 
date. Death was obviously due to septic thrombosis of the cavernous sinus, 
with marked meningeal reaction and metastatic foci in the various joints. 


Case 2.—Fracture of the mandible through the region of a mandibular 
third molar tooth with extensive cellulitis; homolateral proptosis; death with 
signs of meningeal irritation ; autopsy. 


The patient, a 20-year-old man, was admitted to the service of Dr. S. B. 
Fontaine at the Alameda County Hospital, with a fracture of the mandible 
near the angle. The accident occurred a few days before admission to the 
hospital. The fracture line through the angle of the mandible involved a third 
molar tooth around which a pericoronitis had developed several days prior to 
the injury. A serious infection resulted. 

The patient was admitted in a state of dehydration and was evidently very 
toxic. An effort was made to drain the area surgically ; fluids were forced and 
supportive treatment was instituted but without avail. On the third day signs 
of meningeal irritation appeared, the homolateral eye began to protrude, and, 
after a typical course, death ensued. 

The clinical diagnosis of thrombosis of the cavernous sinus was verified at 
autopsy. 

Comment.—This case of septic thrombosis of the cavernous sinus had a 
rather common etiologic basis. Infections about the mandibular third molar 
teeth have proved to be the original dental lesion in a large number of the 
eases reviewed in this study. From a study of parallel cases it is probable that 
the infection spread to the cavernous sinus through the pterygoid plexus. Un- 
fortunately, the clinical records in this case were not complete. 


Case 3.—Extraction of three upper molars under gas anesthesia ; develop- 
ment of right temporal headache and swelling of the right side of the face; 
drainage of bilateral subtemporal and right pharyngeal abscesses ; death eighteen 
days after extraction of teeth ; autopsy. 


The patient, a young man 31 years of age, was admitted to the service of 
Dr. 8. B. Fontaine at the Alameda County Hospital, on Sept. 5, 1936, with the 
complaint of right-sided headache and swelling of the right side of the face. 
The condition had its onset about two weeks before (Aug. 25), following the 
extraction of three maxillary right molars under nitrous oxide anesthesia. 
These teeth had been examined radiographically, but there is no record of the 
original dental lesion except that the patient complained of a toothache prior 
to the extraction. The patient returned home and felt well for a day and a 
half. He then developed a dull aching pain in the right side of the face. The 
pain became increasingly severe with an associated trismus which persisted 
until the time of admission to the hospital. 

At the time of admission the patient seemed to be in severe pain with 
Swelling in the right temporal region. An incidental hemangioma of the right 
cheek and lower lid was noted. The patient was unable to open his mouth 
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more than a centimeter, and forced opening of the mouth caused severe pain 
in the region of the temporomandibular joint. Several small and large ulcera- 
tions were noted on the soft palate and right tonsillar fossa which were covered 
with yellowish white exudate. Mucopurulent discharge was present in the 
nasopharynx; a swelling of the right pharyngeal wall was also apparent. There 
was tenderness in the posterior and lateral aspects of the neck associated with 
regional lymphadenopathy. The heart and lungs were negative. The reflexes 
were everywhere present, active and equal. No fluctuant areas were noted, 
Ice bags and irrigations were ordered. 

On Sept. 6 the patient complained of pain and tenderness in the left tem- 
poral region and in the back of the neck. The right side of the face, the 
original site of the disturbance, seemed to be less swollen. Following chills, 
the temperature rose to 105.5° F. Intracranial extension of the infection was 
suspected at this time. 

By Sept. 8 a definite swelling had developed over the left parotid region, 
and the patient appeared to be in great pain. On Sept. 9 a lumbar puncture 
disclosed only a few cells in the cerebrospinal fluid. Bilateral subtemporal 
abscesses were opened under ether anesthesia on this date. Penrose drains 
were inserted. Drainage from the pharynx was profuse. The temperature, 
however, remained high (105.6° F.), even on the following day. The usual 
measures were instituted to combat hyperpyrexia. Intravenous glucose and 
a transfusion of 400 ¢.c. of whole citrated blood were given on Sept. 11. The 
patient became unconscious and died the following day, eighteen days after 
the extraction of his maxillary right molar teeth. Pus was found in both 
cavernous sinuses at autopsy. 

Comment.—In this case symptoms of sinus infection were overshadowed 
by the marked cellulitis so that the true nature of the intracranial involvement 
was not fully appreciated, although intracranial extension was suspected at 
least six days before death. 

The route by which the infection passed from the right to the left infra- 
temporal fossa must remain a matter of conjecture, as there is no discussion 
of the phenomenon in the autopsy report. It is impossible to determine from 
the evidence at hand whether the abscess in the left infratemporal fossa de- 
veloped as a direct extension of the abscess on the right side by passing across 
the base of the skull or whether the left infratemporal abscess was the result 
of septic thrombophlebitis of the left pterygoid venous plexus subsequent to 
involvement of the left cavernous sinus. Undoubtedly the infection should be 
considered as having spread over the pterygoid route in this case. 


Case 4.—Acute periodontitis followed by remission of acute dental symp- 
toms for six weeks after temporary treatment of the affected tooth; acute 
alveolar abscess; removal of mandibular left third molar tooth; submaxillary 
abscess; bilateral temporal abscesses; signs of cavernous sinus thrombosis; 
death eighteen days after second onset of acute dental symptoms. 

(Case No. 1-401.) J. R., a white male 46 years of age, consulted his dentist 


on March 12, 1938, concerning a severe pain in a carious mandibular left third 
molar tooth. A diagnosis of acute periodontitis was made and extraction was 
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advised, but the patient demurred. A small pledget of cotton moistened with 
eugenol was sealed in the cavity with zine oxide and eugenol paste as a tem- 
porary dressing, and the patient agreed to return in a few days for the re- 
moval of the offending tooth. 

Unfortunately the patient did not return until April 24, six weeks after 
the first visit. At this time he presented himself with a cellulitis of the left 
cheek and submaxillary region and complained of considerable pain. The 
dressing placed six weeks before had been removed with a pocketknife. The pulp 
chamber was opened, the root canals were cleaned out with broaches, but no 
pus or foul-smelling gases were noted. The canals were left open, and hot 
hypertonic magnesium sulfate mouth washes and hot hypertonic magnesium 
sulfate extraoral compresses were ordered. 

The swelling continued through April 27, but fluectuant areas could not be 
detected. Hospitalization was advised, but the patient refused. The next day 
the temperature ranged between 100 and 103° F. The swelling extended to the 
left eye and temporal region. At this time an intraoral incision was made in 
an effort to establish drainage, but no pus was encountered although an area 
of softening was apparent. The mandibular left second and third molar teeth 
were extracted under nitrous oxide anesthesia and pus drained freely from the 
sockets. The temperature fell to 101° F. that evening. The hot moist appli- 
vations were continued. On April 29 the temperature again rose to 103° F. 
and the patient was given sulfanilamide, 80 gr. a day, by mouth. The next 
day the patient finally consented to hospitalization. 

On May 1 intraoral drainage from the left cheek started spontaneously. 
Examination of the pus indicated Streptococcus viridans and Strep. hemolyticus 
to be the offending organisms. Protrusion of the right eyeball and chemosis 
of the lower lid appeared on the morning of May 4. Abscesses in the left 
temporal and submaxillary regions were opened May 5, and large amounts of 
foul-smelling pus were evacuated from each of the openings. There had been 
considerable swelling of the eyelids on the left side, but this swelling appeared 
to subside after the temporal abscess was opened. 

The patient was seen by Dr. Carl W. Rand, who found a tendency toward 
stiffness of the neck. A positive Kernig sign could not be obtained on either 
side. There was a proptosis and chemosis of the right eye with limitation of 
movement of the eyeball, enlargement of the pupil, and congestion of the optic 
fundus. The left eyelids only were swollen at this time. An early thrombosis 
of the cavernous sinus was suspected. 

On May 8 the right eye had become even more edematous, and the swelling 
extended down over the right cheek and mandible. The right upper lid was 
incised at the inner and outer angles for exploration of the retrobulbar space. 
No pus was found. Incision into the temporal fossa down through the deep 
fascia on the right side was made to establish drainage. The next day the 
patient was more stuporous than he had been previously, and his general con- 
dition seemed worse. Ankle clonus was present on both sides. Neck rigidity 
was less. No pathologic reflexes were elicited. 

Swelling again appeared in the left eye, and the patient continued to run 
a septic temperature. Death occurred on May 11, 1938, eighteen days after 
the second onset of dental symptoms. 


406 Herbert G. Childs, Jr., and Cyril B. Courville 


At autopsy the pia mater was found to be very red throughout, but no 
meningeal exudate was noted. The brain was sectioned and no areas of in- 
faretion or infection were found. The cavernous sinuses contained free pus, 
particularly the right one. When opened, the left orbit appeared normal, but 
the right orbit contained pus. The left drainage tract was not explored. Strep- 
tococcus viridans proved to be the infecting organism. 

Comment.—Fortunately, the entire course of the dental disease in this case 
was under continued observation. It will be noted that a six-week period of 
freedom from disagreeable symptoms intervened between the acute periodontitis 
and the final exacerbation of the dental lesion. This fact bears out our obser- 
vation that often the dental lesions involved in cavernous sinus thrombosis 
appear to be exacerbations of neglected dental infections. 

Another factor of particular interest in this case is that, although the 
dental lesion occurred in the left mandible, the right cavernous sinus appeared 
to be involved first. This is difficult to explain. Thrombosis of the left cavern- 
ous sinus may have occurred first and not been recognized because of the 
intensity of the orbital phlegmon. This is doubtful, however, as the vision of 
the left eye was better than that of the right at the time of the neurologic 
examination. It is possible that the infection spread along the base of the 
skull and involved the infratemporal fossa on the right side. <A retrograde 
thrombosis of the veins connecting the left pterygoid venous plexus with that 
on the right might also account for the extension of the infection from one side 
to the other. It is difficult to visualize progression of the infection along lym- 
phatic channels, particularly because the abscess formed in the infratemporal 
fossa and not in the submaxillary area. 

As has been pointed out elsewhere, there are many possible routes by which 
infection may spread in the infratemporal and pterygopalatine fossae. There- 
fore, this apparent crossing over of the infection in the jaw on one side to 
induce thrombosis of the cavernous sinus on the opposite side is of little prac- 
tical clinical importance and only serves to emphasize the variations which are 
likely to occur in the route of infection. 

The internal route through the pterygoid venous plexus was the pathway 
of infection in this case. 


Case 5.—Alveolar abscess; removal of mandibular left first molar; pain 
and swelling of face; unsuccessful attempt to drain submaxillary and pharyn- 
gomaxillary abscesses; signs of cavernous sinus thrombosis; septic meningitis; 
autopsy ; death nineteen days after onset of dental lesion. 


(Case No. 258-224, Los Angeles County General Hospital.) A white man, 
40 years of age, was admitted to the hospital on Nov. 18, 1926, complaining of 
pain and swelling over the jaw on the left side. The admitting diagnosis was 
basilar meningitis secondary to abscess of the jaw and thrombosis of the cav- 
ernous sinus. The patient had had what he described as neuralgia. Because 
of an acute exacerbation of pain which lasted for five days, the patient had the 
mandibular left first molar tooth removed about two weeks before admission. 
Instead of obtaining relief, the pain in the jaw was accentuated and swelling 
was even more pronounced. The past personal and family history were essen- 
tially negative. 
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The patient was found to be critically ill on admission, so ill that he was 
unable to give a very clear history of his symptoms. The tissues about the 
angle of the left jaw were markedly swollen and indurated. The patient found 
it very difficult to open his jaw. There were an excessive mobility of the hip 
joints, deformity of the feet (pes cavus), and atrophy of the muscles of the 
legs associated with some scoliosis, apparently resulting from infantile paralysis 


in early life. 

A radiograph of the left jaw showed that the mandibular left first molar 
had been extracted, and while the socket had not healed, there was no evidence 
of osteomyelitis. Urinalysis was negative. The white blood count was 59,600 
per cubie millimeter; 85 per cent of the cells were polymorphonuelears, Lumbar 
puncture disclosed a clear spinal fluid under no increase in pressure. There 
were 240 cells per cubic millimeter of fluid, predominantly polymorphonuclear 
leucocytes. The blood Wassermann was strongly positive. 

The day following admission the patient was found to be in marked dis- 
comfort, was irrational, and quite toxic. An attempt was made to drain the 
area of swelling by an incision at the angle of the jaw. No pus could be 
obtained, however, and an iodoform pack was inserted into the wound. 

On Nov. 20 the patient was prostrated, the neck was rigid, and the pulse 
weak, rapid, and irregular. A diagnosis of cavernous sinus thrombosis with 
basilar meningitis was made. 

At autopsy the original surgical incision at the angle of the jaw was en- 
larged. The subcutaneous tissue beneath the swollen area was found to be 
markedly edematous. About 50 ¢.c. of necrotic, foul-smelling, purulent ma- 
terial was evacuated from this region. The gloved finger could be passed into 
a ramified sinus which extended along the inner side of the ramus of the left 
mandible as far as the temporomandibular joint, along the outer side of the 
body of the mandible as far as the premolar teeth, and in the submaxillary 
region as far forward as the symphysis menti. The left parotid gland was also 
involved by this abscess. 

The mandibular left first molar tooth was absent, and a gangrenous, ragged 
opening 5 mm. in diameter was found in the mucosa of the floor of the mouth 
opposite the extraction wound. A probe passed through this opening extended 
directly into the abscess beneath the jaw. 

Upon opening the skull the convolutions of the brain were found to be 
markedly flattened incident to edema of the brain. There was no gross evi- 
dence of meningitis. 

Purulent material was found in both cavernous sinuses. 

The sphenoid and left maxillary sinuses were filled with pus. Local ex- 
tension into the sella turcica had evidently taken place, for the hypophysis 
was enveloped by purulent exudate. Secondary extension into the medial 
aspect of the left temporal lobe was manifested by a small abscess 5 mm, in 
diameter in the cortex. 

Smears of the purulent material from the submaxillary abscess revealed 
a wide variety of organisms, consisting of gram-negative fusiform bacilli, ocea- 
sional gram-negative spirilli, numerous gram-negative bacilli and gram-positive 
cocci, some in short chains. Smears of the purulent necrotic material in the 
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cavernous sinuses presented a similar picture except that a greater proportion 
of gram-positive cocci in short chains were in evidence. 

Comment.—This ease is one of particular interest in that an extensive 
abscess about the left mandible which extended into the floor of the mouth 
developed after the extraction of the mandibular first molar tooth. This js 
another example of the extension of infection from about the molar teeth to 
the submaxillary tissues. It is impossible to determine at this stage whether 
or not an alveolar abscess eroded through the lingual plate of the mandible 
and was the source of infection for the submaxillary disturbance, or whether 
the tissues of the mouth were perforated or torn during the extraction, thus 
opening up the submaxillary tissues to mouth infection. The finding of Vin- 
cent’s organisms in the pus from the submaxillary abscess tends to support 
this latter view. 

The fact that the finger could be passed upward on the internal surface 
of the ramus to the base of the skull suggests the formation of pharyngomaxil- 
lary and temporal abscesses, although it is not definitely mentioned in the 
report. Such abscesses communicating with the base of the skull could well 
account for the involvement of the cavernous sinus through its efferent venous 
communications which lie in these spaces. 

The finding of such a large abscess in this case which had not been drained 
surgically brings out a point which has been emphasized in other cases; that 
is, the collection of pus under pressure in deep abscesses of the neck, particu- 
larly in the pharyngomaxillary or infratemporal spaces near the base of the skull, 
seems to be a definite factor in the intracranial extension of the infection. 

One of the problems in this case is to decide whether the source of infee- 
tion was truly dental or whether it was secondary to sinusitis, since gross 
purulent infection was present in the left maxillary sinus and in the sphenoid 
sinuses. It might be argued by some that thrombosis of the cavernous sinus 
was due not to the dental infection but to the sinusitis. The absence of symp- 
toms or signs of sinusitis during life and the identical types of organisms in 
the abscess about the mandible and in the cavernous sinuses are strong pre- 
sumptive evidence that thrombosis was of dental origin. 

In the absence of rhinogenic symptoms it is also reasonable to assume that 
the sphenoidal air sinus may have become infected by a retrograde thrombo- 
phlebitis of the small veins connecting the lining mucosa of the sphenoid sinus 
with the cavernous sinus. Such retrograde thrombophlebitis and abscess seems 
just as reasonable as a retrograde thrombophlebitis of the superior ophthalmic 
vein with subsequent orbital abscess. Therefore, the sphenoid sinusitis may 
well have been the result of cavernous sinus infection rather than the cavern- 
ous sinus thrombosis the result of the infection in the sphenoid sinus. 

The internal route or pterygoid venous plexus was the route of infection 
in this ease. 


Case 6.—Removal of an ulcerated mandibular right first molar tooth in a 
young woman in post-partum state; extensive cellulitis of neck; admitted to 
hospital in coma; death from septic meningitis four weeks after onset of dental 
symptoms; abscess of the neck, septic meningitis, and thrombosis of the cavern- 
ous sinus. 
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yn (Case No. 275-302, Los Angeles County General Hospital.) A well-nour- 
ished young woman was admitted to the hospital on Aug. 22, 1927, in a semi- 


re conscious condition. She had been delivered of a normal infant four weeks 
h before. A few days later she developed a cellulitis of the neck which was 
1s thought to have developed from an ulcerated mandibular right first molar. that 
0 had been removed two weeks prior to admission. No precise diagnosis of the 
r original dental lesion can be found in the record, only the statement that the 
e tooth was ‘‘ulcerated.’’ Upon admission the left side of the neck was more 
r swollen than the right. Rubber drains were found in both sides of the neck. 
§ On examination it was noted that bilateral proptosis was present with 
\. purulent conjunctivitis. The optic discs were swollen and the vessels engorged. 
t The temperature was high, the pulse rapid and irregular, and respirations were 
rapid and labored. 

; A lumbar puncture was done on the day of admission; the pressure was 
’ elevated, the fluid cloudy. There were 2,400 cells per cubic millimeter, 50 per 
cent of which were polymorphonuclears. 


The patient died on the third day after admission, about four weeks after 
the onset of cellulitis. 

At autopsy the bilateral proptosis was noted to be more marked on the 
left than on the right. The left conjunctiva was reddened and edematous. 
A right mandibular first molar was absent, but the socket was clean. The 
buecal mucous membrane presented a grayish color throughout. 

Two incisions about 2.5 em. long were found below the angle of the jaw 
on the left; through-and-through drains passed between these incisions. (The 
attending physician’s notes state that there were drains on both sides.) <A large 
amount of thick green purulent exudate was recovered from this region. A 
third incision was present in the mastoid region. 

A hypostatie congestion of the lungs, acute swelling of the spleen, and 
cloudy swelling of the liver and kidneys were also found. A left subdural 
abscess and septic meningitis were present. The left superior petrosal, left 
and right cavernous sinuses, the left orbit, the sphenoid sinuses, both middle 
ears, and mastoid cells were filled with greenish pus, as was also the left in- 
ternal jugular vein. 

Comment.—This unfortunate patient died as a result of a failure to care 
for an infected tooth during pregnancy, and forcefully demonstrates that dental 


disorders must be corrected during pregnancy, even to the extraction of teeth, 
although such procedures often entail some risk. 

Peculiarly enough, the cellulitis of the neck developed on the side opposite 
from that of the extracted tooth. This apparent crossing over of the infectious 
process from the right to the left side is indeed difficult to explain. There are 
several possible methods of extension: (1) spread through the fascial planes 
in the floor of the mouth; (2) an intercurrent infection in the left side of the 
mouth; (3) infeetion of the right cavernous sinus with retrograde thrombo- 
phlebitis of the left sinus and orbit with extension into the pterygopalatine 
fossa and neck. 

The spread of the infection in the fascial planes of the neck and floor of 
the mouth appears to be the most plausible explanation when the anatomic 
characteristics of this region are considered. 
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The susceptibility of the patient to the infection, thought to be due to 
Bacillus pyocyaneus (smears, but no cultures) is indicated by the numerous 
pockets and foci of exudate about the head and brain. 

The pterygoid plexus or internal route apparently was the route of infee- 
tion in this ease. 


CasE 7.—Pain in left side of maxilla followed by formation of an alveolar 
abscess ; spontaneous rupture; swelling of face and of left eyelids; proptosis; 
death three weeks after onset; thrombosis of the cavernous sinus and strepto- 
eoecic septicemia. 


(Case No. 96-989, Los Angeles County General Hospital.) A Mexican 
woman, 62 years of age, was admitted to the hospital on Feb. 22, 1930, present- 
ing a marked swelling of the left side of the face and protrusion of the left eye. 
The history as given by a grown son and daughter was to the effect that three 
weeks before she had a rather severe ‘‘cold’’ in her head, which was followed 
by a toothache in the left maxilla. Her face became swollen and the left eye 
inflamed. Very severe headaches developed, and shortly after the swelling 
appeared the patient lost the vision in the left eye. A local physician who had 
been called in advised that nothing be done until the swelling abated. He pre- 
scribed a potassium permanganate mouth wash and some pills, presumably for 
relief of pain. Two days before admission an abscess ruptured and a con- 
siderable amount of pus drained into the oral cavity. The patient vomited 
on several occasions, and she was unable to take any solid food. The swelling 
in the face receded somewhat, but that about the left eye became more pro- 
nounced and the eye itself began to protrude. Dyspnea had been present for 
three days. 

On admission the rather obese woman was found to be stuporous. The 
respirations were rapid and noisy, due to the accumulation of mucus in her 
throat. The temperature was elevated and the pulse rapid (120 to 150 per 
minute). The entire left side of the face was markedly swollen and on palpa- 
tion this swollen area was tense and hot. The left eye was swollen shut and 
the edematous conjunctiva was hyperemic. The left eye was proptosed. The 
pupil was small; the optic fundus could not be visualized. The mouth could 
be opened only to a slight degree, but a grayish exudate could be seen on the 
mucous membrane. The breath was extremely foul and the examiner detected 
an odor of acetone. 

Coarse bubbling rales could be heard over the entire thorax. The heart 
was somewhat enlarged to percussion. The heart rate and rhythm were irreg- 
ular and very rapid. The skin of the chest and abdomen presented a number 
of petechial and purpural spots, suggestive of a septicemia. The abdomen was 
diffusely tender on palpation. The reflexes were present, moderately active, 
and apparently equal. No evidence of weakness or other localized neurologi¢ 
signs were noted. 

The urine was acid in reaction, the specific gravity was 1.020, and albumin 
and acetone were present. 


The patient died eleven hours after admission, three weeks after the onset 
of swelling of the left side of the face incident to dental infection. 
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At autopsy a marked induration about the left side of the face and left 
eye was noted. The mouth could not be opened sufficiently to make a critical 
survey of the oral situation. Fibrinous exudate was found over the visceral 
pleura on the left side. The lungs presented a beefy appearance and were 
obviously congested. The spleen was congested and enlarged (200 Gm.); the 
liver likewise was enlarged (1,500 Gm.) and presented a cloudy swelling. The 
kidneys also were congested and showed cloudy swelling of the tubular epithelium. 

A considerable quantity of grayish, foul-smelling, purulent material was 
found in the left cavernous sinus. The interecavernous sinuses and the right 
cavernous sinus were also filled with thrombus, and an infected thrombus was 
noted in the left ophthalmic vein. A large quantity of pus was found in the 
left orbital cavity. Smears from the pus in the left cavernous sinus and left 
orbit showed large numbers of streptococci. 

The rather atrophic brain was without gross change. There was no evi- 
dence of meningitis. 

Comment.—Owing to inadequate dental attention originally, and an in- 
ability to make a critical examination of the oral lesion at autopsy, the story 
in this case leaves much to be desired. At this time one can only conjecture 
what the original lesion and the progressive steps which led to the patient’s 
death might have been. A peridental infection or an abscessed root, probably 
about one of the maxillary left molars, had developed into an alveolar abscess 
with considerable attendant cellulitis of the bordering tissues and of the left 
side of the face. This was followed in turn by cellulitis of the eyelids. Prob- 


ably coincident with this cellulitis, infection had gotten into the orbital veins, 
perhaps by way of the angular vein, as indicated by the well-developed throm- 
bus in the superior ophthalmic vein as found at autopsy. From here the in- 
fection extended into the left cavernous and the contiguous sinuses; a left 


orbital abscess also developed. 

Rupture of the alveolar abscess relieved the local situation somewhat, as 
the recedence of the swelling in the face seemed to indicate, but failed to 
interrupt the course of events which led to septic thrombosis of the cavern- 
ous sinus. 

A terminal septicemia apparently played a part in closing the story. Its 
onset was indicated clinically by the development of chills and fever three 
days before death, and manifested at the end by the petechial and purpural 
spots in the skin of the chest and abdomen. 


Case 8.—Removal of impacted maxillary left third molar tooth; abscesses 
of the left pterygoid fossa and orbit; purulent left maxillary, ethmoid, and 
sphenoid sinusitis; development of meningeal signs; proptosis and chemosis of 
left eye; death four weeks after removal of the tooth; autopsy. 


(Case No. 343-775, Los Angeles County General Hospital.) R. R., a negro 
woman, 22 years of age, was admitted to the hospital March 8, 1934, complain- 
ing of pain over the left eye and ear and over the left side of the face generally. 
Three weeks prior to admission she had had an impacted maxillary left third 
molar tooth removed. 
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The left side of the face was swollen and tender to pressure. Pus could 
be expressed into the mouth from the region of the tuberosity of the left 
maxilla. There was an opening from alveolus into the antrum from which pus 
was draining. An acute maxillary sinusitis was also suggested. 

On the day following admission the patient talked incoherently and be- 
came uncooperative. On March 11 she was found to be restless and confused, 
and threshed about in bed. She presented evidence of persecutory delusions 
and tried to get out of bed. The blood count on this day showed 3,980,000 
red cells and 20,300 white blood cells per cubic millimeter, 90 per cent of which 
were polymorphonuclears. The hemoglobin was 70 per cent. Spinal puncture 
showed 180 mm. pressure, no globulin, 290 cells per cubic millimeter. The tem- 
perature rose to 104° F. The blood culture and culture of spinal fluid were 
negative. 

Swelling and chemosis of the left eye became evident. The neck was stiff, 
and a bilateral positive Kernig was elicited. A left antrum puncture showed 
no exudate although this sinus showed an increased density upon radiographie 
examination. 

On March 12 the patient was seen by Dr. J. M. Nielson who found the left 
eye proptosed but no definite evidence of limitation of movement of the eye- 
balls. There were signs of meningeal irritation but no pathologic reflexes. No 
definite signs of cavernous sinus thrombosis were noted, and a diagnosis of 
meningeal reaction was made. 

The temperature varied between 100.8 and 106.2° F., the pulse between 80 
and 144, and the respirations between 22 and 38 during the later course of the 
disease. Death occurred on the morning of March 14, six days after admission 
to the hospital and approximately four weeks after the removal of the impacted 
maxillary left third molar tooth. 

Autopsy disclosed an osteomyelitis of the left maxillary and sphenoid 
bones associated with empyema of the left maxillary, ethmoid, and sphenoid 
sinuses. There were also abscesses of the left orbit, left pterygoid fossa, and of 
the extradural space in the left middle fossa. Actual pus was found in the left 
cavernous sinus. Pus from this sinus could be traced along the vessels and 
nerves into the orbital cavity. There were also extradural and subdural ab- 
seesses of the left middle fossa with local superficial cortical ulceration at the 
tip of the left temporal lobe. There were a small intracerebral abscess within 
the tip of the left temporal lobe and some localized meningitis in this region. 

Comment.—The pathway of infection in this ease was not definitely traced 
at autopsy. The infection may have spread along one of three possible routes: 
(1) through the pterygoid venous plexus, (2) through the maxillary, ethmoid, 
and sphenoid air sinuses to involve the cavernous sinus, or (3) into the orbit 
and thence into the cavernous sinus. While the routes through the sphenoid 
and orbit are plausible ones, there are several factors which seem to point 
toward the route through the pterygoid plexus. 

The time interval in this case is long, approximately four weeks from the 
time of extraction of the tooth until termination of the disease. Orbital symp- 
toms did not appear until three days before death. The cavernous sinus could 
have become involved through the pterygoid plexus and the retrograde throm- 
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bophlebitis of the ophthalmic veins with their attendant orbital symptoms 
could have occurred late in the course of the thrombosis. The autopsy indi- 
eates various extradural and subdural abscesses in the left middle fossa with 
local superficial cortical ulceration of the tip of the temporal lobe, suggesting 
that the cavernous sinus may have become involved rather slowly with retro- 
grade thromboses projecting along many of its emissary veins to cause ab- 
scesses in many locations. Obviously, with the sinus becoming involved in such 
a restrained manner, orbital symptoms would not appear until the development 
of occlusion of the ophthalmic veins. 


(To Be CONTINUED) 


FIBROSING LIPOMA OF SUBMAXILLARY GLAND 
Max H. Jacoss, M.D., D.M.D., aNnp JosepH B. Barron, D.M.D., Boston, Mass, 


IPOMAS of the oral cavity are very uncommon. This benign tumor has 
been reported as having been found on the tongue, cheeks and in the 
parotid glands. 

Ewing,’ in his discussion of lipoma, defines it as a tumor composed of fat 
tissue. It occurs as a firm, elastic, rounded, usually multilobulated growth. 
It may be sessile or pedunculated. Thoma? quotes Berberich as saying that 
when lipomas occur in the salivary glands, they are more common in the parotid. 
Padgett*® says that fat tumors of the submaxillary gland have been reported, 
but that they are exceedingly rare. No example has ever come to his attention. 
Mead‘ mentions the occurrence of lipomas near maxillary impacted third molars. 
The reports of lipomas occurring in submaxillary glands, therefore, are ex- 
ceptionally scarce. 

The theories regarding lipomas are varied. The most commonly accepted 
one is that of proliferation of enclaved mesodermal cells. The lipoma, when 
removed, is often found as a myxolipoma, chondrolipoma or fibrolipoma. 


CASE REPORT 


W. B., a white man, aged 63, presented himself because of a swelling in 
the floor of the mouth. He had first noticed it six months previously, but had 
paid no attention to it. This swelling had progressively increased in size until 
it interfered with speaking and mastication. At no time was there pain or 
tenderness. Neither mealtime, nor sour fluids had any affect on the size of 
the swelling. 

Examination.—Examination disclosed an elastic, nonfluctuant mass in the 
right floor of the mouth about the size of a plum. The mucosa was moveable 
over the tumor, but the tumor was not moveable over the submaxillary gland 
in which it appeared to be. The tongue was pushed up and to the left (Fig. 1). 

There were no palpable submandibular glands. Temperature, pulse and 
respiration were within normal limits. No obstruction was encountered during 
the probing of Wharton’s duct. The attempt to aspirate yielded no fluid. 

X-ray Examination.—X-ray examination disclosed no evidence of salivary 
ealeuli. 

Differential Diagnosis—Ranula could be ruled out when aspiration yielded 
no fluid. Salivary retention, as a result of calculus, was ruled out because of 
no x-ray evidence and the patency of Wharton’s duct. Inflammation, such as 
cellulitis or abscess, could be eliminated because of normal temperature, respi- 
ration, pulse, and absence of pain and tenderness in the area. Adenoma, 
lipoma and mixed-cell tumor were the diagnoses to be considered. 
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Preoperative Diagnosis: 


? Adenoma of right submaxillary gland. 
? Lipoma of right submaxillary gland. 
? Mixed tumor of submaxillary gland. 


Operation.—Under gas oxygen-ether anesthesia, an incision was made in 
the right floor of the mouth lateral to Wharton’s duct, through the mucosa 
and submucosa. Within the submaxillary tissue could be seen a firm, somewhat 
shining capsular membrane. The capsule was separated from the glandular 
tissue by blunt dissection and the tumor was removed. The mucous mem- 
branes were coapted and sutured. 

Pathology.—The tumor measured 2 em. in length and about 1.5 em. in width 
and was covered by a glistening, pink serous surface. It was soft in consistency. 
Sections through it revealed bright yellow fatty tissue which was slightly more 
elastic, suggestive of fibrosis. The capsule around the tumor was seen to be very 
thin on section (Fig. 2). Microscopic study revealed the presence of fatty tissue. 
The tumor was made up of interlacing thin cell membranes from which the 
fatty tissue had been removed during the preparation of the section. Here and 
there were a few dense bands of collagenous connective tissue which interwove 
throughout, suggesting early fibrosis. Several small normal blood vessels were 
present. (Fig. 3.) 

Diagnosis.—F ibrosing lipoma. 

Conclusion.—This ease is reported because of the rare occurrence of sub- 
maxillary gland lipoma. 
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THE TOPICAL APPLICATION OF SULFATHIAZOLE AFTER 
EXTRACTION* 


STANLEY B. MiLLENsoN, B.A., PHILADELPHIA, PA. 


ECENTLY much has been said and written concerning the topical applica- 

tion of sulfanilamide immediately after extraction. In their quest to pre- 
vent postoperative pain, swelling, and infection, many dental surgeons have 
used this drug routinely. The results of this procedure seem to differ greatly 
among the various workers. Some men claim that the drug works admirably 
under such conditions, while others believe that it is of no aid in this field, and 
perhaps may be detrimental. After reviewing the literature carefully, one 
may note that controlled experiments and extensive clinical research have pro- 
vided no definite conclusions for the reader. The lack of a ‘‘clean-cut’’ decision 
in so far as sulfanilamide is concerned has prompted an attempt with sulfathia- 
zole, another of the sulfonamide drugs lauded by many in the medical profession 
to be more effective against various bacteria when topically applied. 

Sulfathiazole is a white crystalline compound, odorless and practically 
tasteless. It is generally agreed that it exerts a bacteriostatic effect upon sus- 
ceptible organisms, interfering with the metabolism of the bacterial cell. It is 
effective in the treatment of hemolytic streptococcus infections but is not as 
efficacious as sulfanilamide in such cases. It is active against the alpha strep- 
tococci but not against meningococci. Gonococcus and pneumococcus groups 
are affected greatly by the drug, such infections being cleared at a relatively 
rapid rate. The drug is most efficient in staphylococcus infections. To date, 
no definite information is available as to its effect upon such infections as 
trachoma, lymphopathia venereum, chancroid, tularemia, anaerobic infections, 
fungus infections, typhoid and paratyphoid group, Friedliander’s bacillus, and 
influenza, (Spink?®). Ten to twenty times the concentration of the drug may 
be obtained at a focus by applying it locally rather than generally (Meacham 
and Osgood’). Topically, absorption is negative because it takes 1 liter of 
fluid to hold 1 Gm. of the drug in solution, and absorption can occur only when 
the drug is in solution. Thus, the effect of excess powder application lingers 
for a long time (Meachan and Osgood’). 

Observations were begun in April, 1941, at the University of Pennsylvania 
School of Dentistry. As the data accumulated, the analysis of the results 
demonstrated the drug to be of definite benefit in our work. We then decided to 
distribute sulfathiazole tablets to various members of our faculty and compile 
the combined results. Dr. Harvey Aungst consented to use the drug in his 
private practice, as did Dr. Vincent MeNally, Dr. Frank Kanter, and Dr. 
Arthur Liston. Mr. Herbert Feld, a classmate, and I took a supply of the drug 
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to a clinie in Philadelphia, where we are serving internships. Dr. John Gunter 
and Dr. Harvey Aungst proceeded to use it at the university clinic routinely 
after the removal of impacted teeth. 

The original object of this undertaking was merely to apply sulfathiazole 
after all extractions of mandibular molar teeth; however, as these men began 
to use the drug in impaction cases, the original results have been supplemented 
by theirs. Each individual who used the drug has administered it in the same 
manner, employing the technique which follows. 

*The Winthrop Chemical Company and E. R. Squibb & Sons supplied 
the drug in 7.5 gr. tablets. The Novocol Chemical Corporation dispensed the 
drug to us in the form of 1 gr. pellets which simulate the shape of a root socket. 
When Squibb or Winthrop tablets were used, they were cut in half, thus render- 
ing each dosage as 3.75 gr. This was the approximate amount packed in each 
socket. If the Novocol pellets were applied, 3 of these were packed in the socket. 
The average dose amounted to plus or minus 3 gr. in either case, since ap- 
proximately 0.75 gr. was wasted when cutting up the tablets. This waste was in 
the form of small crumbs too tiny to grasp with a plier and apply to the socket. 
The pellets were not mutilated. All anesthesia was local, the anesthetic being 
the usual procaine-epinephrine solution. 

Following the extraction of a mandibular molar, a sterile swab was applied 
to the socket so that the blood and accumulated saliva were absorbed. Prior to 
the operation a half tablet of sulfathiazole (3.75 gr.) had been cut into six or 
seven smaller portions. These particles were then placed in the socket by means 
of a college pliers or some spoon-type instrument. If the pellets were used, 
three (of 1 gr. each) were applied. Now pressure was brought to bear with 
the pliers upon the pieces of tablet or pellets in the socket so that the portions 
were crushed and shoved deeply toward the apex. This compression immediately 
facilitated bleeding within the socket, so that the blood gushed forth to fill the 
socket. The sulfathiazole, however, remains deeply in the socket and a clot 
forms about the crystals of the drug. A wad of sterile cotton is placed over 
the area and retained in place when the patient closes his jaws. Patients were 
instructed to leave the cotton in place for at least a half hour and not to rinse 
the mouth for twenty-four hours. They were also asked not to take sedatives 
unless pain became severe and to return within seventy-two hours or slightly 
after for observation. 

Prior to the operation the following record was filled out: 


Teeth extracted : 
Extent of trauma E, M, or 8 (Excessive, Moderate, or Slight) 


Hygiene of mouth G, F, or P (Good, Fair, or Poor) 
Remarks 


These headings are self explanatory except perhaps for ‘‘ Extent of Trauma 
and ‘‘Remarks.’’ ‘‘Extent of Trauma’’ was rated as excessive, moderate, or 


*I am greatly indebted to these companies for their generosity in donating an ample sup- 
ply of the drug required for this study. 
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slight. Slight trauma was that obtained in an ordinary extraction, gum lacera- 
tion and destruction of the buccal plate being practically nil. Moderate trauma 
designated slight gum laceration and perhaps a bit of chipping of the buccal 
plate. Extensive trauma stood for a great amount of injury to the soft tissue 
and bone. In the ‘‘Remarks’’ column was recorded any item out of the ordi- 
nary concerning the patient. If roentgenograms of the tooth were available 
and an area about the apex was discernible, this likewise was noted. 

Upon the patient’s return, the following points were recorded: 


Sedative for pain? Yes or No 

Pain first 12 hours 

Pain second 12 hours 

Pain third 12 hours 

Pain fourth 12 hours 

Pain after 48 hours 

Dry socket? Yes or No 

Cooperation of patient Poor or Good 

Extent of inflammation E, M, or S§ (Extensive, Moderate, or Slight) 
General reaction 


“Extent of Inflammation’’ meant the grading of inflammation as compared 
with the usual appearance of a tooth socket seventy-two hours after extraction. 
This estimation was by no means exact; however, it served its purpose, since 
all men maintain a mental standard as to how a postoperative area should appear 
at this time. Under ‘‘General Reaction’’ was noted if nausea, vomiting, head- 
ache, temperature, or rash appeared. 

The following are the results: Following the extractions done by other 
students, we packed 103 sockets. Not one dry socket appeared in this group; 
however, six patients experienced pain which subsided within twenty-four hours. 
Three of these patients resorted to a sedative (aspirin) ; however, sleep was not 
disturbed. Observations seventy-two hours after the operations showed in- 
flammation to be negative in all of the sockets. 

Mr. Feld and I packed sixty-eight sockets at the clinic where we are serv- 
ing internships. One dry socket resulted in this group; otherwise, results were 
negative with two exceptions where slight pain was experienced. No sedative 
was taken and the pain subsided within twelve hours. The dry socket was in 
a mandibular first molar and cleared up in the usual time with the use of a 
paste consisting of chlorobutanol, eugenol, and acetylsalicylic acid. 

Dr. Aungst applied sulfathiazole to 102 cases in private practice where 
impacted third molars and canines had been removed surgically. In all of these 
he states that healing was excellent, infection did not appear, and pain was 
either slight (in just a few cases) or entirely absent (98 per cent). Dr. Gunter 
and Dr. Aungst at the university clinic removed 148 impacted teeth surgically. 
The drug was applied in each ease, and equally good results were obtained. 
The absence of infection was recorded in each instance, and only one post- 
operative treatment was carried out in practically all cases (removal of sutures 
and irrigation with warm normal saline). About 5 per cent of the patients 
returned for a second postoperative treatment, and this percentage had experi- 
enced slight pain at various intervals; however, the pain was not severe enough 
to require a sedative. 
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Dr. McNally packed seventeen mandibular molar sockets and received nega- 
tive results in every instance. Dr. Kanter packed thirteen lower molar sockets 
and Dr. Liston treated fifteen cases; these men likewise uniformly observed 
negative results. Of this group, no pain, swelling, or infection was experienced 
in any case. 

Thus, of 466 topical applications of sulfathiazole, including both impactions 
and routine extractions, one dry socket resulted; approximately 4 per cent of 
the patients experienced postoperative discomfort; healing seemed to be en- 
hanced in the majority of cases; and organization of the clot and closure of the 
aperture appeared in a shorter period than usual. In the cases of impacted 
third molar extractions, trismus appeared in about 3 per cent of the cases. 

Twenty routine extraction cases were followed up by inquiry a month after 
the operation as to whether further developments, such as pain, swelling, or 
general reaction, had occurred. In all of these cases, negative results were 
obtained. 

To further test the benefits of this drug, twenty-three cases were selected 
where two similar teeth on opposite sides of the jaw were extracted at the same 
sitting. One socket was packed with sulfathiazole, while the other was not 
treated and merely covered with a cotton wad for half an hour to allow undis- 
turbed clot formation. In none of the twenty-three sockets packed with sul- 
fathiazole was pain or inflammation experienced. Sixteen patients felt no 
discomfort on either side of the mouth; however, the remaining seven had 
pain and slight inflammation on the side which had not been packed. The 
appearance of these sockets in the latter cases showed a marked contrast. Those 
which had been treated after approximately seventy-two hours appeared to be 
a healthy pink and practically closed, while the painful side was swollen and 
slightly inflamed. 

A further survey was made to determine approximately how many patients 
of our clinie return for postoperative treatment after an ordinary extraction. 
They usually do not reappear if they have not experienced unusual pain after 
the extraction. It was found that about 10 per cent to 12 per cent of our total 
number of patients receive postoperative treatment. This was done in order 
to contrast the percentages of postoperative pain in the sulfathiazole treated 
cases and untreated cases. May it be noted that after surgical removal of im- 
pacted teeth, often if not always, patients experience discomfort. It may be 
slight, but usually the giving of a sedative is necessitated. This may be com- 
pared with the results obtained at our clinic and in the practice of Dr. Aungst; 
when sulfathiazole packing was used, only 3 per cent witnessed pain. This 
suggests the drug application to be of benefit. 

We have continued the sulfathiazole treatment in our difficult extraction 
eases at the University of Pennsylvania and are receiving the same gratifying 
results. In some cases we have raised our dosage and have applied enough drug 
to fill the socket. Dr. Gunter and Dr. Aungst have recently been using the 
powdered form. After an impacted tooth has been removed, the space is filled 
with sulfathiazole powder; sutures are then applied to the gum flap. In many 
cases as much as 15 to 20 gr. of the drug have been applied to a single area. 
No detriment has resulted, and results have been practically 100 per cent favor- 
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able. Recently an ointment of 5 per cent sulfathiazole has been applied to 
upper molar sockets by Dr. Aungst. A report of these results is, as yet, not 
available. 

Similar work has been carried out by Meacham and Osgood’ who used 
sulfathiazole in 287 cases. One hundred and thirty of these were impacted 
third molars and canines. They observed no dry sockets and less pain and 
swelling than usual in the majority of cases. 


Gwinn? used sulfathiazole in 112 cases, thirty-three of which were impacted 
lower third molars. He observed five dry sockets which cleared up in a rela- 
tively short time. ‘‘The characteristic foul odor and necrotic tissue usually 
present were not apparent.’’ He remarks that fewer cases of trismus occurred, 


and healing seems to have advanced at a greater rate. 

We have had the opportunity to use sulfathiazole in five cases where dry 
socket had already set in. The drug had not been used immediately after ex- 
traction, and we saw the patients from about five to seven days postoperatively. 
The necrotic area of the socket was cleared away as completely as possible, the 
socket was then irrigated with warm normal saline, and sulfathiazole was 
applied. The results were no better with this treatment than with our usual 
application of, first, a liquid composed of chlorobutanol, chloroform, guaiacol, 
eugenol, and eamphorated phenol, and then a packing with a paste composed of 
chlorobutanol, eugenol, and acetylsalicylie acid. 


SUMMARY 


Four hundred and sixty-six sockets were packed with sulfathiazole, 250 of 
these cases being impacted molars and canines where the teeth had been removed 
surgically. Two hundred and sixteen cases were routine extractions of man- 
dibular molar teeth. Of the 250 impacted teeth extracted, no infection resulted 
in any case, and approximately 3 per cent of these cases experienced slight 
pain. It seems that swelling and pain were considerably reduced while heal- 
ing was enhanced. Of the 216 routine extractions of mandibular molars, one dry 
socket resulted; however, in the remainder of cases, pain and swelling were 
again reduced a great amount; about 4 per cent experienced pain, and healing 
was greatly increased. No general reaction was witnessed in any of the cases, 
and out of twenty patients followed up a month later, none had received any 
deleterious effects. In twenty-three cases a control was attempted by inserting 
the drug in a socket: on one side of the mandible and not applying it to a 
similar socket on the opposite side. In none of these cases were infection, 
swelling, or pain noted on the side where the drug was inserted, while in seven 
of them pain and inflammation were observed on the side where the drug had 
not been administered. Five dry sockets were packed with sulfathiazole; this 
treatment seemed no more efficient than usual methods. 


CONCLUSIONS 


The results of Meacham and Osgood’ and Gwinn? as well as ours seem to 
indicate that the routine application of su!fathiazole after extraction is of 
definite benefit in reducing the probability of infection. The treatment seems 
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to reduce the number of cases of postoperative pain and swelling. Healing 
appears to be enhanced, and the need of postoperative treatment seems to be 


unnecessary in almost all cases. 
I am deeply grateful to Dr. J. L. T. Appleton, Dr. John Gunter, Dr. Harvey Aungst, 
and Dr. A. E. Oliensis for their constructive criticism and invaluable guidance. 
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THE USE OF VERMILION BORDERED FLAPS IN SURGERY 
ABOUT THE MOUTH 


BRADFORD CANNON, M.D., Boston, Mass. 


ERMILION bordered flaps have proved one of the most effective methods 

of correcting defects or deformities about the mouth. Although American 
authors commonly attribute the operation to Abbe, the method was first described 
by Estlander in 1872, twenty-six years before Abbe’s paper appeared. 

Estlander’s paper was published in Swedish in the Nordiskt medicinskt 
Archiv under the title ‘‘A Method of Replacing Lost Tissue in One Lip and 
Cheek from the Other Lip.’’ A similar report from him appeared that same 
year in the Archiv fiir klinische Chirurgie. <A later description of his method 
was published in French in 1877;’ it is much the same as that of the original 


paper. 

Estlander had observed that after wide excision of the lower lip for malig- 
nant disease, closure was possible only with tension on the skin margins and a 
great difference in the width of the lips. He decried the tendency among sur- 
geons, when confronted with a large defect in the lip, to search out and utilize 


remote tissues from the cheeks or neck, ‘‘neglecting entirely the most available 
tissue—namely the other lip.’’ While studying the anatomical relationships of 
the vessels about the mouth he realized that large flaps could be nourished by 
the encireling coronary artery alone. He determined and described accurately 
the relation of this vessel to the skin and mucosa of the lip and indicated the im- 
portance of this relation in avoiding injury to the vessel while preparing the 
flap and turning it on its narrow pedicle. Several case histories and complete 
descriptions of the operations are presented to indicate where and how the pro- 
cedure is applicable. There are illustrative drawings of one of these cases show- 
ing how, by use of this method, the defect from excision of half of the lower lip 
for carcinoma was repaired by switching a flap from the upper lip. A new 
corner of the mouth was formed by the pedicle. In another ease there was loss 
of one ala of the nose, part of the upper lip, and the adjacent cheek as a result 
of a noma. Estlander illustrates its correction with a large, vermilion bordered 
flap turned up from the lower lip. One margin of the flap was cut across and 
adjusted to form the ala, the remainder fitted to the lip and cheek. In this case 
also a corner of the mouth was formed by the pedicle. 

Abbe’s paper in 1898 was the first description of the operation in English, 
and the first in which the pedicle crossed the mouth and was later severed. He 
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reported a single case and only briefly outlined and illustrated the method. Lis 
contribution should be considered a modification of the original method and ful] 
eredit is due Estlander for the introduction of its fundemental concept many 
years before. 

The indications for the use of vermilion bordered lip flaps have been demon- 
strated and extended by surgeons in recent years,” * ** and there have been 
modifications of the flap itself* but the primary principle, which consists of 
carrying a large, direct vermilion bordered flap on a narrow pedicle with a single 
nutrient artery, has remained unchanged. 


B. 


Fig. 1.—Illustrating the use of a vermilion bordered flap in the primary repair of a defect 
from a wide excision of the lower lip, adjacent to the corner of the mouth. A, Left, dotted lines 
indicate the area excised from lower lip and outline of flap of the upper. B, The completed re- 


pair. 


Fig. 2.—A patient in whom excision and repair were carried out by method which is illustrated 
in Fig. 1. The narrow pedicle, on which the flap is carried, can be seen, 


The simplest use of the flap is one in which there is a defect in the lower 
lip, adjacent to the corner of the mouth, too large for primary closure. This 
method is similar to that used by Estlander in one of his illustrative cases (Figs. 
1 and 2). 


Case 1—C, P. H. 40-731. A man, 57 years of age, had a large, irregular, 
ulcerated lesion of the right lower lip, 1.5 centimeters in diameter, which ex- 
tended deeply into the substance of the lip and which proved to be squamous-cell 
carcinoma, grade II. The operation was done under a local anesthetic. The 
two mental nerves, the right infraorbital, and the few cervical branches that 
reached upward to the chin were blocked with 1 per cent novocain. Nerve block 
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is preferable to local infiltration because infiltration may jeopardize the blood 
supply to the flap by local trauma and tension within the tissues. A wide 
V-excision of the diseased area was then earried out. This involved removal of 
over half the lower lip, from the corner of the mouth to beyond the midline on 
the opposite side and down to the alveolus. A large triangular flap, half the 
width of the defect, was then raised from the upper lip and cheek in the naso- 
labial fold and turned downward into its new position. The pedicle of the flap 
containing the coronary artery formed a new corner of the mouth. It was ecare- 
fully sutured in place, with deep vertical mattress sutures in the mouth and 
fine interrupted silk sutures in the skin. A right suprahyoid dissection was 
done six months later because of a palpable node but no metastases were found. 
There has been no recurrence after a full year. 


(ey 


Fig. 3.—Illustrating the use of a vermilion bordered flap in the primary repair of a defect 
from a wide excision of the center of the lower lip. A quadrangular flap is shifted into the mid- 
line defect and the repair is completed by the flap from the upper lip. A and B, The dotted lines 
indicate the area excised from the lower lip and the outline of the quadrangular and triangular 
flaps: C and D, the shifting of the flap and the completed repair. 


Fig. 4.—A patient in whom excision and repair were carried out by method shown in Fig. 3. 


This patient, before operatidn, was fearful that extensive relaxing incisions 
would be necessary in the cheek and that he might lose his job because of his 
appearance. The functional and cosmetic results, however, by this method, are 
very satisfactory to the patient. 

A second method is used when the neoplasm involves the center of the lower 
lip. If the defect is so large that it cannot be closed primarily, a quadrangular 
flap extending to the corner of the mouth is shifted into the defect and the 
repair is completed in a similar manner to that of the first method (Figs. 
3 and 4), 
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Case 2.—C. P. H. 22-1144. A man, 56 years of age, had a large, round, 
ulcerated lesion of the middle of the lower lip two centimeters in diameter which 
proved to be squamous-cell carcinoma, grade I. At operation, also with local 
nerve block anesthesia, a wide V incision of the diseased: area was carried out, 
This involved the removal of over one-half the center of the lower lip. A quad- 
rangular flap of normal lip was shifted across the midline to the left, and the 
remaining defect was closed with a triangular vermilion hordered flap turned 
down from the upper lip. Neck dissection has not been done but the patient 
is under careful observation. - 


B. 
Fig. 5.—Illustrating the use of a vermilion bordered flap in the repair of a pre-existing 
defect in the lower lip. A, The defect is outlined and the incisions are indicated by means of 


dotted lines. In B, the shifting of a local triangular flap in the lower lip and a vermilion 
bordered flap from the upper is illustrated. In diagram C, the completed repair is shown. 


Fig. 6.—A patient in whom surgical repair was carried out by method which is shown in the 
diagrams of Fig. 5. 


A third method is useful when there is a pre-existing defect from surgical 
excision of the lip for carcinoma or for other causes. A triangular or rectangu- 
lar flap from the upper lip is turned into the defect in the lower and the ad- 
jacent tissues adjusted to it (Figs. 5 and 6). 


Case 3.—P. M. H. 40-1003. A man, 76"years of age, had a squamous-cell 
carcinoma, grade III, of the lower lip with metastases to the neck. The excision 
of the lesion of the lip and a left radical neck dissection were done by Dr. C. C. 
Franseen. At operation, eight months later, a triangular vermilicr. bordered 
flap was raised from the left upper lip. There was no hazard in using this flap 
because, although the left facial artery had been severed in doing the neck dis- 
section, that on the right, which is the side from which the flap is nourished, 
was intact. By extending an incision obliquely downward from the right 
border of the defect in the lower lip, a triangular space was created into which 
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the flap was switched. The second flap, thus formed from the lower lip, was 
shifted to the newly created corner of the mouth on the left and adjusted to 
the adjacent cheek. 

A fourth method, similar to that described by Abbe, is useful in the sec- 
ondary correction of unilateral harelip deformities. The tight upper lip and 
the often deficient floor of the nose can be improved by utilizing a flap from 
the lower lip, giving a more pleasing relationship between the two. By this 
method both the fullness of the lower lip is reduced and tissue is added to the 
upper lip. The pedicle which must cross the mouth is severed after two to 
three weeks (Figs. 7 and 8). 


A. B. C. 

Fig. 7.—Illustrating the use of a vermilion bordered flap in secondary correction of a 
unilateral harelip deformity. A, Showing the tight retracted upper lip and deficient floor of the 
nose. The outline of the flap is indicated by dotted lines. B, The flap is in place in the upper 
lip with the pedicle crossing the mouth. C, The completed repair showing relaxation of the 
upper lip and correction of the floor of the nose. 


Case 4.—M. G. H. 126,720. Patient is a girl, 15 years of age. The primary 
repair of the lip, done in childhood, left her with a tense retracted upper lip, a 
deficient floor of the nose, and unfortunately, with ugly suture marks on both 
cheeks. At operation, under intratracheal ether anesthesia, the difference in 
width between the two lips was determined and a vermilion bordered flap half 
this width was prepared in the midline of the lower lip. The old sear in the 
upper lip was opened and extended into the floor of the nose. The flap was 
turned into this defect; the vermilion borders were accurately approximated ; 
and the tip of the flap was fitted into the floor of the nose. Two weeks later the 
pedicle of the flap was severed and the mucosal edges were closed. Most of the 
operative procedures were carried out by Dr. 8. H. Sturgis. 

A fifth method is useful for secondary corrections following harelip repair 
when there is nasal symmetry. The lip is opened in the midline with extensions 
across the base of the columella into the floor of each nostril. A split vermilion 
bordered flap is used. The splitting of the flap leaves a better balanced lip 
with sears that are not apparent (Figs. 9 and 10). 


Case 5.—M. G. H. 259,127, patient of Dr. M. S. Strock. A girl, 13 years of 
age, had a partial double harelip repaired in childhood. In the initial repair 
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the prolabium was utilized to form the vermilion border in the midline. Because 
of the notching of the upper lip and because of the deficiency of tissue bulk in 
the prolabium, a split vermilion bordered flap from the lower lip was used. At 
operation, under general anesthesia, instead of opening the lip in the midline, 
as indicated in the diagram, the prolabium was completely excised in this case 
and replaced by the flap. 
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When the pedicle of the flap forms a new corner of the mouth, as in the 
first three cases, it can later be severed just as is the pedicle that crosses the 
mouth. In this way the width of the opening is increased and the patient can 
use the mouth more comfortably. It is important, however, not to extend the 
incision laterally beyond the pedicle of the flap as the patient may then have 
difficulty in controlling the corner of the mouth and in preventing the leakage 


j 
* 
4 
| 
4 
4 


Vermilion Bordered Flaps in Surgery About Mouth 29 


of saliva. After the patient has become accustomed to the altered condition 
of the mouth, there is seldom much difficulty with function, for sufficient 
residual muscular action remains to control the motions of the mouth. The 
sears of the face and lips resulting from the procedures are not disfiguring 
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C, The completed repair. 


flap and the incision in the upper lip. 
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A patient in whom the prolabium was excised and replaced with a split vermilion bordered flap. 


Fig. 9. 
flap is in place ji 


Fig. 10. 


because they lie in the nasolabial fold and vertically on the lip. Little distor- 
tion of the mouth is caused by the scars either at rest or while the mouth is 
in motion. 
SUMMARY 
The vermilion bordered lip flap was first described by Estlander in 1872. 
It is useful in repairing the lip after a wide excision for carcinoma, as the 
need of widespread relaxing incisions in the cheek is eliminated and no normal 
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tissue is sacrificed. It is also useful for the secondary correction of harelip 
deformities both in securing a better balance between the upper and lower 
lips, and in replacing deficiencies in the floor of the nose. Five cases in which 
the flap was used are presented. 
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Case Reports 


CASE NO. 65 
FIBROUS EPULIS WITH CALCIFICATION 
Fioyp E. Srrairn, D.D.S., Detrrorr, Micu. 


PULIDES of the fibrous type are somewhat more commonly found than 

the giant-cell type and may grow to a large size. If there is marked growth, 
they may assume the nature of a pedunculated fibroma and even develop marked 
calcification in their central portion. The latter are called ossifying fibromas. 
The fibrous type of epulis is usually smooth-coated, sometimes slightly lobulated 
and covered by fairly normal mucous membrane which shows no sign of marked 
hyperemia and does not bleed when irritated. It is usually painless unless trau- 
matized, benign, and not a source of complaint except that the noticeable de- 
formity makes the patient conspicuous. Sometimes the tumor interferes with 
talking or eating. 

The following case illustrates the size these tumors may attain, and the 
appalling indifference of some patients to tumor growths. 


Fig. 1. 


CASE HISTORY 


A white woman (housewife), aged 45, was referred to the office because 
of a large growth on the anterior alveolar ridge of the maxilla. There had 
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been no pain nor had bleeding been a symptom. The patient states that the 
mass had been growing for the past four years but seemingly more rapidly in 
the last week. 

Examination.—Examination of the mouth revealed a large pedunculated 
mass hanging from the crest of the alveolar ridge of the maxilla from the mid- 
line to the corner of the lips (Fig. 1). The mass measured approximately 3.5 
by 2.5 em. and was covered by a normal smooth mucous membrane except in 


Fig. 3. 


two or three areas where there was superficial ulceration due to trauma from 
the opposing teeth on the mandible. It was firm, nonfluctuating, and freely 
movable on its narrow pedicled attachment to the ridge. The mass protruded 
between the lips with the mouth closed, and hung below the upper lip with the 
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mouth open. There was a rhythmic pulsating movement of the tumor with 
each heartbeat. The few remaining teeth on the maxilla were worn and de- 
eayed to the gum line. 

Roentgen Findings.—A radiographic examination of the mass showed some 
calcification in the central portion (Fig. 1, insert). A provisional diagnosis of 
fibrous epulis was made. 

Operation.—Under conduction anesthesia, the tumor was excised with a 
margin of healthy tissue about its base (Fig. 2). The area was cauterized, the 
adjacent roots were removed, and the mass was sectioned. There has been no 
evidence of local recurrence after one year. 


Pathologic Findings.—A gross section of the tumor disclosed calcification 
of the central portion. The tissue was sent for microscopic study. The report 


was as follows: 

‘‘The specimen is a polypoid growth measuring 3 by 2 em. The pedicle 
measures 2 by 0.5 em. It is covered by mucous membrane. The cut surface 
is white and dense and contains, in the central portion, very hard gritty areas. 
Except for areas of superficial ulceration, this material is covered by moderately 
hyperplastic squamous epithelium. The stroma is made up of densely fibrous 
connective tissue which in some areas is densely infiltrated with round and 
plasma cells (Fig. 3). Near the central portion there are masses of calcium 
salts. Diagnosis: calcifying benign fibrous polyp (fibrous epulis or ossifying 
fibroma of the gingiva).’’ 
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CASE NO. 66 


FIBROMA OF PALATAL TUBEROSITY 


E. Srrairn, D.D.S., Derrorr, Micu. 


CASE HISTORY 


N NOV. 5, 1938, a white woman, married, aged 26 years, was referred 

for treatment of a growth on the left side of the palate. The family and 
past personal history was not of interest except for the fact that the patient 
had noticed an apparent swelling of the left side of the palate near the molar 
teeth about six years before. This had been accompanied by vague pains but 
there was no evidence of inflammation or tenderness. The patient attributed the 
pain to the beginning eruption of her ‘‘wisdom teeth.’’ 


Fig. 1. 


Examination.—Oral examination disclosed a full complement of teeth in 
good condition and occlusion. The oral tissues appeared normal in every way 
except for a tumorlike mass extending from the gingival border of the max- 
illary left molars on the palatal side and approaching the sagittal plane (Fig. 1). 
This growth was flattened and covered with smooth normal appearing mucosa. 
There was a wide pedicled base of attachment along the gingival margin of the 
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molar teeth and setond premolar, and this extended from the interproximal 
space between the premolars to the distal aspect of the tuberosity. The mass was 
firm, freely movable, nonfluctuating, and not tender. There was a slight firm 
enlargement of the gingivae on the buccal side of the maxillary left molar teeth, 
and also on the lingual and buceal of the mandibular left molars. 

Roentgen Findings.—Radiographie examination of the areas disclosed nor- 


mal alveolar bone with no resorption or pocket formation about the teeth. <A 
diagnosis of fibroma was made. 


Operation.—Excision of the palatal mass was made about its pedicle and 
down to the palatal periosteum. The exposed area was lightly cauterized and 
allowed to granulate. Healing was uneventful and has left a slightly reddened 
margin to the newly formed gingivae. The specimen was sent for microscopic 


study and the report was as follows. 

Pathologic Findings.—‘Specimen is a somewhat polypoid new growth 
covered by hyperplastic squamous epithelium. The stroma is made up of 
fibrous connective tissue, showing a slight myxomatous change (Fig. 2). The 
new growth stops abruptly, and the base of the section is made up of fatty tissue 
and salivary glands. Diagnosis: benign fibrous polyp.’’ (Signed) H. E. Cope, 
M.D. 
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Editorial 


The Registry of Dental and Oral Pathology of the 
American Dental Association 


The Registry of Dental and Oral Pathology, which has been created to 
assist the dentist in the diagnosis of oral lesions, should be used more freely 
by the dental profession. Sponsored by the American Dental Association, it 
has grown rapidly since its inception in 1933. 

The Registry offers a diagnostic service to dentists, and a consulting serv- 
ice to local pathologists, which is of great value, especially in unusual cases 
which are only rarely seen by the average man. A Committee has been or- 
ganized to whom the more interesting cases, and those difficult to diagnose, 
are sent for opinion. This Committee is made up of dental pathologists and 
consists of: 


Dr. Kurt H. Thoma, Harvard University. 

Dr. Lester Cahn, Columbia University. 

Dr. Balint Orban, Chicago College of Dental Surgery. 
Dr. H. B. G. Robinson, Washington University. 


Another function of the Registry is the collection of dental and oral speci- 
mens for historical and educational purposes. Those who help build up this 
collection by sending to the Registry their most interesting cases contribute 
thereby to an important enterprise. Specimens sent to the Registry, in order 
to be of value, should be accompanied by a thorough clinical history, photo- 
graphs, x-rays and, if possible, follow-up information. Such case records and 
material are then studied, diagnosed, and classified, and finally indexed and 
stored for further use. 

One of the important uses of these registered cases is for educational pur- 
poses. Loan sets have been made up, containing an interesting representative 
collection of about sixty-five cases of dental and oral pathology. These have 
been selected from the files of the Registry and include a description of each 
case, with the history, x-rays and microscopic slides, and an interpretation of 
the findings included. Such sets are sent to individuals, study groups, or other 
organizations who desire to study dental and oral diseases, upon application 
to the Curator of the Army Medical Museum, Washington, D.C. This valuable 
contribution to dental practice and dental education has been developed by 
Dr. Joseph L. Bernier, Captain Dental Corps, United States Army, who is the 
Secretary and Pathologist to the Registry of Dental and Oral Pathology of the 
American Dental Association. An article by Dr. Bernier appears in this issue. 


Dentistry is greatly indebted to him for his excellent work. 
K. H. T. 
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Abstracts and Reviews 


Cancer of the Gums (Ginvigae): By Martin Hayes, Am. J. Surg. 54: 2, 1941. 


The importance of carcinoma of the gums as distinguished from the more 
common forms of intraoral cancer involving the lips and tongue is stressed in 
a report of a series of 113 cases of carcinoma of the gingivae. 


In the records of the Memorial Hospital in New York carcinoma of the gums 
constituted 10 per cent of all malignant tumors of the mouth and 2.5 per cent 
of all human cancer. The average age of the patients was sixty-one years, with 
an occurrence of 82 per cent in males and 18 per cent in females. This incidence 
is not associated by Martin with tobacco, as is reported frequently in the liter- 
ature. He likewise tends to discredit the importance of syphilis and the often- 
mentioned dental derangements of pyorrhea and dentures as etiologic factors. 


In Martin’s series the growth was found more frequently in the lower gums 
than in the upper, with the region of the third molar as the most common site 
(60 per cent). Interestingly enough in seventeen cases of carcinoma of the 
superior maxilla the lesion was on the right side in twice as many cases as on 
the left side. 

The most common first symptom in 70 per cent of cases was the lesion it- 
self, with local soreness an incidental occurrence in 20 per cent. 

The fact that the lesion is first considered a ‘‘gum boil’’ in at least a fourth 
of the eases is emphasized. The patients thus are often subjected to dental ex- 
traction or given mouthwashes by both dentists and physicians. This accounts 
for an average delay in treatment of 6.4 months. Differentiation is made by 
the fact that ulceration exists from the beginning in carcinoma and is never 
painful until the later stages. The lesion begins as a small papillary uleer and 
often goes on to invade underlying bone, with later involvement of the gingival 
tissues. 

Considerations arising in the methods of handling possible metastatic 
extension to the neck are discussed. The author has adopted a policy of watch- 
ful waiting in indicated cases, with examination once a month for the first 
year. The usual arguments for routine prophylactic surgical and radiologic 
treatment of undemonstrated involvement of glands of the neck are discredited 
by Martin. He is favorable toward extensive radiologic treatment when such 
involvement is demonstrable, and has described a method for its application. 
Prosthetic repair and complications are mentioned. 

The net cure for the series at the end of five years was more than 25 per 
cent which indicates to the author that the prognosis in this type of carcinoma 
is better than generally is accepted in the literature. 

Gustav O. Kruger. 
437 


| 


438 Abstracts and Reviews 


Primary Reticulum Cell Sarcoma of Bone. Report of Two Cases With Bone 
Regeneration Following Roentgenotherapy: By Szutu, Chan and Chih- 
Kuang Hsieh, Ann. Surg. 115: 280 (February), 1942. 


A Chinese housewife, aged 59, was first seen in the Surgical Clinie of the 
P. U. M. C. Hospital, June 18, 1938. The complaint was swelling in the left 
preauricular region for three months, and local pain in the same area for two 
months. The pain was dragging or burning in character and occurred only 
occasionally. 

The previous month the patient experienced numbness in the left half of 
her lower lip. Five years previously she had suffered from ‘‘toothache’’ for 
which most of her teeth were extracted. There had been an area of swelling in 
the thyroid region since the age of 16. 

Physical Examination.—The face was asymmetric due to the presence of 
a round, firm swelling, 7 em. in diameter, which was fixed to the ramus of 
the mandible on the left side. It was slightly tender. The overlying skin 
appeared normal. There was an enlarged, firm but freely movable lymph node, 
2 em. in diameter, just behind the angle of the mandible. Enlarged lymph nodes 
were not found elsewhere. Hypothesia was present in the left half of the lower 
lip. Inside the mouth, the area of swelling could neither be seen nor palpated. 
The uvula was deviated slightly to the right. 

X-ray.—Roentgenograms revealed a marked destructive lesion in the left 
ramus of the mandible. Tissue aspirated from the mass was thought questionably 
to be lympho-epithelioma. Final diagnosis was reticulum cell sarcoma. 


T. J. Coox. 


Announcement 


The Harvard Medical School offers to members of the American Dental Association 
an opportunity to become further acquainted with wartime medicine and surgery and related 
health problems. Courses will be given Saturday, Aug. 29, at the Harvard Medical School, 
9 to 12 a.m.—2 to 5 p.M. Attendance is limited to 200. Admission by ticket only. Registra- 
tion fee $2.00. There will be six speakers: 

Elliott C. Cutler, M.D., Moseley Professor of Surgery and Head of the Department at 
the Peter Bent Brigham Hospital. Director of the Medical Division of the Massachusetts 
Committee on Public Safety. 

Earnest Albert Hooton, Ph.D., B.LITT., 8.D., Professor of Anthropology, Member of 
the Faculty of the Peabody Museum, and Curator of Somatology. 

Joseph C. Aub, M.D., Associate Professor of Medicine. 

Marius N. Smith-Petersen, M.D., Clinical Professor of Orthopedic Surgery. 

Champ Lyons, M.D., Associate in Surgery and Instructor in Bacteriology. 

George W. Van Gorder, M.D., Instructor in Orthopedic Surgery. Formerly Associate 
Professor of Surgery, Peiping Union Medical College, Peiping, China. 


C. SIDNEY BURWELL, M.D., Dean. 
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Original Articles 


CYSTS OF THE ORAL CAVITY 
WitH PARTICULAR REFERENCE TO THOSE OF DENTAL ETIOLOGY 
C. A. Rescu, D.D.S., anp A. A. Mancrn, D.D.S., CLEVELAND, OHIO 


Foe a better understanding of the etiology and therefore the prognosis of 
cysts of the oral structure, a classification is essential. A cyst is defined as 
a sae containing a liquid or semisolid. Cysts of the oral structure may be 
found in the soft or hard tissue and may be either odontogenic or nonodontogenic 
in nature. 
CYSTS OF THE SOFT TISSUE 

The ranula, a mucous cyst of the floor of the mouth, the mucous cysts of 
the lips, and the thyroglossal cysts at the base of the tongue are cysts of the 
soft tissues of nonodontogenic origin. The latter two types are not of the oral 
“avity proper and probably result from faulty development or mechanical ob- 
struction. The dermoid’ cyst of aberrant embryologiec development rarely oceurs 
in the soft tissues of the floor of the mouth. 


FISSURAL CYSTS 


Fissural cysts of the hard osseous structure are believed to result from 
stimulated epithelial rests in areas of bony fusion. The most common fissural 
eyst is the anterior median maxillary cyst? of the nasopalatatiné canal region 
which is often confused with radicular cysts of dental origin. The following 
ease is illustrative. 


CasE 1—A man, aged 28 years, had had a maxillary right central tooth 
removed approximately ten months previously to examination. Since that time 
there had been periodic drainage without known etiology. The condition had 
not been relieved by two surgical investigations from the labial aspect. All the 
adjacent teeth were vital. X-ray examination of the region revealed a circular 
area in the median line of the maxillae and greater radiolucency in the region 
of the right central tooth which had been removed. The alveolar crest in the 
region had been removed, and there seemed to be a sinus tract from the crest 
to the radiolucent area. The surgical investigation, at this time, proceeded 
from the lingual aspect and was facilitated by the removal of the left central 
tooth which was vital although carious. High to the lingual region in an en- 
larged palatine canal, a well-encapsulated tissue mass was found and removed. 
The pathologie report showed that the tissue was inflammatory in nature, con- 
taining dense sclerotic connective tissue and islands of stratified squamous epi- 
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thelium. Recovery was without incident. The recurrent drainage from the 
definitely degenerating, anterior, median maxillary cyst had resulted from 
incomplete removal. 
TRAUMATIC CYSTS 

Traumatic cysts of the hard structures are believed to result from the dis- 
integration through hemorrhage of the spongiosa of the bone without regenera- 
tion. The confining membrane, if present, is made up of pyogenic granulative 
tissue. These cysts are usually found in young people in whom the bone is soft 
and incompletely calcified, and they occur most frequently in the mandible.’ 
This type of cyst is very closely related to the so-called localized osteitis fibrosa 
eystica which Geschickter and Copeland‘ have designated as a reparative process, 
in which the greater the resemblance to cystic formation, the more faulty the 
reparative process. Schneider® pointed out that there is little or no expansion 
of bone in the traumatic type, although there may be considerable expansion 
in the localized osteitis fibrosa cystica. The following case belongs to the group 
described as traumatic cysts. 


Case 2.—A girl of 14 years of age complained of bad teeth. The patient 
gave a history of trauma to the mouth from an automobile accident at the age 
of 3 years, at which time the anterior teeth had been knocked out. Upon erup- 
tion the permanent teeth had been misshaped and discolored. Five years 
previous to examination at the clinic, a swelling of the roof of the mouth had 


been noted and recently had been getting larger. 

All the teeth were present except the third molars, and all were vital except 
for a badly carious mandibular molar. Marked fluctuant swellings in the 
eanine fossae extended bilaterally to the palatal area. A thick creamy pus 
could be expressed from the right palatine area. The lateral incisors were 
hypoplastic and carious but were vital and not tender to pereussion. There 


was diastema of the anterior teeth. 


Radiograms revealed radiolucency on the left and right extending from 
the centrals to second biseuspids (Figs. 1 and 2). Sinus x-rays were negative, 
although both antra were dark to transillumination. Operative procedures un- 
der general anesthesia revealed membrane-lined cavities in both areas, the mem- 
brane on the left being very friable. Unfortunately, a biopsy was not carried 
out. Recovery was without incident. 


4 Fig. 2. 
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Cysts of Oral Cavity 


ODONTOGENIC CYSTS 


Odontogenic cysts are associated with the teeth. Too frequently the term 
dentigerous cyst is incorrectly used. Strictly speaking, a dentigerous cyst re- 
fers to a sac containing a tooth. It is the least frequent type of odontogenic 
eysts and results from the dental follicle forming a tooth as well as a cystic 


cavity. 

Odontogenie cysts are of two principal types: follicular and radicular. 
A third type occasionally mentioned is the periodontal or interradicular cyst 
which occurs on the side of the root of a tooth or between the roots of multirooted 
teeth. 

Follicular cysts arise from the enamel organ. If the coronal portion of the 
tooth has already developed, a dentigerous cyst results. If the enamel cells or 
ameloblasts have not as yet started the secretion of the enamel, a simple follieu- 
lar cyst bearing no tooth is formed. Wild proliferation of the developing 
enamel cells before specialization produces the adamantinoma which becomes 
cystic following the breakdown of the tumorous tissue. 

The following ease illustrates bilateral follicular cysts of the mandibular 


third molar. 


CasE 3.—A 30-year-old man came to the clinie for the removal of embedded 
teeth. He was completely edentulous and had worn dentures for a period of 
years. Pain in the mandible led to the discovery of the unerupted teeth. Both 
embedded teeth showed developing follicular cysts, the larger of which was on 
the right side (Fig. 3). Under general anesthesia both teeth were removed and 
the tissue enucleated. Pus was obtained from the right side. The pathologic 
report of the tissue from the right side was simple cyst lined by nonkeratinizing 
stratified squamous epithelium, The tissue of the left side was reported as being 
fairly dense connective tissue covered on one surface by stratified squamous 
epithelium. A mild inflammatory reaction was present. Recovery was un- 


eventful. 


Radicular cysts, the other class of odontogenic cysts, are found at the root 
apex of nonvital teeth and result from chronic irritation, usually of a bacterial 
nature, to epithelial remnants in the periodontal membrane. The etiology of 
periodontal or interradicular cysts is similar. The radicular cyst predominates 
and may be said to be the most common eyst of the jaw. In one group of cases 
of cysts approximately 60 per cent belonged to this group. 

The following case is typical. 
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CasE 4.—A 74-year-old man was referred by the nose and throat depart- 
ment because of discharging sinuses in the maxillary right cuspid area. The 
patient had been edentulous and had worn dentures for twenty years. He had 
been referred to the nose and throat department by his physician who had 
suspected sinusitis. Previously, he had been referred to his physician by his 
dentist to whom he had gone originally because of continuous soreness of the 
gum under the denture in the right cuspid area. 

An x-ray revealed a large area of radiolucency in the right maxilla approxi- 
mately 3 em. in length, extending to the molar region. At this time there was 
a discharging sinus in the vestibule of the mouth in the labial fold. Under 
general anesthesia operative procedures were carried out, and a copious amount 
of pus was found under a thin crumbling labial bony plate. Considerable granu- 
lation was found and a thick white lining membrane was removed from the bony 
eavity. The pathologic report was epithelial retention cyst with chronic in- 
flammation. The section showed dense fibrous tissue including a portion of an 
epithelial lining and extensive replacement of the lining by granulation tissue. 
Recovery was uneventful. 

Two cases which we believe should be classified as radicular cysts, although 
they might equally well be classified as traumatic cysts, follow. 


CasE 5.—A 20-year-old man presented the chief complaint of cramps. Dur- 
ing routine study, radiograms of the teeth were taken and revealed a large 
rarified area in the median region of the mandible which extended from cuspid 
to cuspid (Fig. 4). The mandibular right central tooth was nonvital but strue- 
turally appeared to be normal. There was a history of trauma to this area at 
the age of 9 years when the soft tissue had been lacerated by a stone without 
apparent damage to the teeth or hard structures. The patient had not been 
aware of this cystic abnormality, although there was a slight swelling antero- 
posteriorly of the mandible in this region. Operative procedures were carried 
out under local anesthesia, thick yellow pus was evacuated, and the cystic mem- 
brane was recovered. The pathologic report was an epithelial retention cyst. 
A portion of the wall was lined with stratified squamous epithelial cells, and 
there was a well-marked inflammatory reaction in the surrounding tissues, 
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with many elongated spaces from which lipoidal material probably had drained. 
There were also areas of many multinucleated foreign body giant cells clustered 
around cholesterin spaces (Fig. 5). Healing was without incident. 


CasE 6.—The patient was a young man in whom routine x-ray of the teeth 
revealed a large area of radiolucency of the median portion of the mandible, 
extending from the left lateral to right central teeth. The. mandibular left 
central tooth was discolored and nonvital with root resorption. The roots of the 
adjacent teeth were slightly hypercementosed. The investing tissues were 
normal. There was no history of trauma or symptoms referable to the area. 
Under local anesthesia operative procedures, thick yellow pus was evacuated and 
the cysts membrane enucleated. The pathologic report was inflammatory tissue 
of the jaw with granulation and inflammatory exudate without evidence of 
epithelial structure. 


These two cases illustrate different inflammatory reactions, both productive 
of cysts and both associated with nonvital but otherwise normal teeth. Both 
were without symptoms and were discovered by chance. Neither gave a definite 
history of trauma to the area, although trauma to the teeth might have produced 
the reaction followed by hematogenous infection to the parts. In the first case 
with giant cells there was greater bony destruction, and the epithelial lining 
resulted from stimulation of epithelial rests which were present in the area 
affected in the second ease. 

Certain rare cysts which are occasionally found in the jaws have not been 
included in this discussion. These include cystic defects associated with 
Schiiller-Christian’s disease, a disturbance of lipoid metabolism,® and cysts of 
the jaws associated with hyperparathyroidism or generalized osteitis fibrosa 
cystica.?. These cysts are characterized by generalized symptoms and multiple 
eystie defects scattered throughout the skeletal structure. 


CONCLUSION 


A review of the accepted classifications of cysts of the oral eavity has been 
undertaken in an attempt to clear up the confusion which seems to exist. Such 
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a classification may be primarily of academic interest as the treatment is surgery 
in all cases. However, such a classification should help to clarify the diagnosis 
and to determine the prognosis. 
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ROENTGEN AND CHEMOTHERAPY IN INFECTIONS OF MOUTH 
AND JAW 


Report oF CASES TREATED WitH X-Ray THERAPY AND SULFONAMIDES 


Louis J. Levinson, B.S., M.D., Newark, N. J., AND 
NaTHAN Peck, B.S., D.D.S., Bronx, N, Y. 


ee therapy has been utilized for many years in the treatment of 
inflammatory lesions, and numerous reports have been published on this 
subject. > However, there are still physicians and dentists who are un- 
familiar with this method of treating acute and chronic infections. In this 
paper we have limited ourselves to those cases that are of special interest to the 


oral surgeon. 

In the treatment of these infections the dosage used is usually between 75 
to 150 roentgen units measured in air. This is approximately equivalent to 
. and 4 of an erythema dose. X-rays when used in these small therapeutic 
doses have no specific effect on bacteria.2, However, massive doses cannot be 
administered without harmful effects. When x-rays are delivered in small 
fractional doses to an acute inflammatory lesion, the effects are as follows:? 

At first a rapid destruction of the radiosensitive leucocytes occurs, which 
results in the liberation of potent enzymes at the site of the inflammation. At 
the same time a local vasodilation occurs, thus inducing better absorption. Six 
hours following radiation there may be a temporary aggravation of symptoms. 
Within twelve to twenty-four hours after the initial treatment, however, there 
is frequently a sharp decline in the temperature, associated with a decrease in 
swelling and pain. In many instances, especially when x-ray therapy has 
been preseribed early in the course of the infection, complete resolution may 
occur. If administered later, localization is hastened. In the presence of frank 
pus, x-ray therapy should not be used. 

In the chronic inflammatory lesions, such as in tuberculosis and actinomy- 
cosis, x-ray treatments must be administered at regular intervals for many 
weeks and frequently months before a cure can be obtained. If fluctuation 
occurs during treatment, the exudate must be evacuated before therapy is con- 
tinued. 

Since the discovery of the sulfonamides we have frequently used chemo- 
therapy in combination with x-ray therapy. Our experience has shown that 
there is no contraindication to the use of both agents simultaneously. The sul- 
fonamides act on the bacteria, inhibiting their growth. The effects of x-ray 
therapy are chiefly local and nonspecific. 

The most common inflammations encountered by us in those cases were as 
follows: (1) cellulitis following extraction of teeth; (2) parotitis; (3) tubercu- 
losis: and (4) actinomycosis. 


From the Radiation and Dental Clinics of the Newark Beth Israel Hospital. 
445 


° 


446 Louis J. Levinson and Nathan Peck 


Cellulitis of the floor of the mouth and neck following extraction of lower 
posterior teeth may at times result fatally. This fulminating infection referred 
to as Ludwig’s angina can be treated with combined x-ray and chemotherapy, 
as illustrated by the following case reports. 


CASE REPORTS 
Cellulitis 

A. A., white female, aged 13 years, was admitted March 10, 1938, with 
a fulminating infection of the lower jaw after a tooth extraction on March 7. 
Two days after the extraction, the patient complained of chills, fever, and 
marked swelling of the lower jaw and submental region. On admission to the 
hospital, examination revealed an acutely ill adolescent female in severe pain. 
The entire lower third of the face was swollen, red, and indurated. There was 
marked submaxillary and submental induration with extreme tenderness, espe- 
cially in the submental area. Swelling extended down both cervical regions. 
The mouth could not be opened for more than one inch. Temperature on 
admission was 104.6° F.; pulse rate, 140 per minute. The blood culture was 
negative. Roentgen examination showed no abnormality in detail of either 
mandible. The admitting diagnosis was cellulitis of mouth, face, and neck. 
Immediate treatment consisted of prontosil, 15 ¢.¢., intramuscularly every four 
hours for twenty-four hours and 100 roentgen units to the right and left lower 
jaw and cervical regions. The temperature dropped three degrees twenty-four 
hours following onset of therapy, and the patient felt much better. Chemo- 
therapy was continued until cyanosis developed and was discontinued on March 
13. On March 14, four days after admission, the temperature was 100° F., and 
the patient could open her mouth without difficulty. The submaxillary and 
submental areas were stony hard in consistency with no evidence of localiza- 
tion. On March 17, after hot magnesium sulfate dressings and warm saline 
mouth irrigations had caused no regression of the induration, an additional 
dose of 100 roentgen units was administered. Following this x-ray treatment, 
the submental induration resolved rapidly. The patient was discharged five 
days later. 

L. M., white female, aged 31 years, was admitted Jan. 25, 1941, two days 
following extraction of a mandibular right molar. There was marked cellulitis 
of the right submental region and the right neck, with intense swelling of the 
floor of the mouth. The patient was extremely toxic, and the temperature was 
between 103 and 104° F. Immediate treatment consisted of 7.5 gr. of sulfa- 
thiazole every four hours, hot wet magnesium sulfate applications, and warm 
oral irrigations. In spite of these measures, two days after admission the tem- 
perature was still 104° F., and the swelling showed no regression. On Jan. 27, 
75 roentgen units were administered through a wide portal. Four hours fol- 
lowing this treatment the temperature dropped to 99.6° F., and the following 
morning there were diminished swelling and toxicity. The patient received two 
more x-ray treatments of 100 and 75 roentgen units on alternate days. Swell- 
ing resolved rapidly, and the temperature became normal on Jan. 31, when the 
patient was discharged. 


Infections of Mouth and Jaw 


Parotitis 


Though most of the cases of parotitis encountered by us occurred after 
serious abdominal operations, occasionally this condition followed a tooth 
extraction. Radiation is frequently used in these cases. 

K. R., white male, aged 44 years, stated that about five months previous 
to his admission a lump developed at the angle of the left jaw following extrac- 
tion of a tooth. On March 30, 1939, swelling was tense and the area was red 
and tender. This area was incised, and the swelling diminished. On Aug. 22, 
at the time of admission to the hospital, there was a hard painless swelling of 
the left parotid resembling a tumor. An exploration was performed, and an 
abscess of the parotid gland was evacuated. The pathologie report on the tissue 
examination was subacute and chronic inflammatory lesion. Following this 
operation the induration persisted and multiple sinuses appeared. Three weeks 
after the operation x-ray therapy was started. The patient received 100 
roentgen units weekly for a total of 400 r. units. Drainage gradually subsided, 
and the lesion healed. 

Occasionally recurrent tenderness and swelling in the region of the parotid 
gland may prove to be tuberculosis. This was illustrated by the following case: 

E. S., white male, aged 18 years, was admitted to the hospital on Dee. 2, 
1940, with the complaint of indefinite swelling of the left parotid gland of two 
weeks’ duration. There was a low-grade fever and erythema at the site of the 
swelling and moderate tenderness. The lesion was diagnosed clinically as a 
subacute parotitis. From Dee. 13 to Dec. 24 four treatments of 150 roentgen 
units were administered to the left parotid gland. This was followed by fluctua- 
tion. On incision and drainage, caseous material was evacuated. This proved 
to be of tuberculous origin. The patient was treated with weekly doses of 150 
roentgen units for a persistent draining sinus at the site of the incision. After 
seven weekly treatments totaling 1,000 roentgen units, the sinus healed. 


Actinomycosis 


The dentist often sees the patient suffering with actinomycosis of the jaw 
before the patient sees a physician. Unless this disease is immediately recog- 
nized, the lesion may be attributed to an infected tooth® or an osteomyelitis of 
the jaw. The following patient presents a typical sequence of events. 

B. J., white male, aged 57 years. Sinee December, 1938, the patient had 
had a swelling of left mandible. When the mass increased in size and be- 
came painful, it was incised by his dentist and has been draining since. 
Examination showed a marked induration of the left side of the face. The 
parotid and submaxillary regions were swollen, red, and tender. There were 
multiple draining sinuses and a marked trismus. On Feb. 25, 1939, the patient 
was admitted to the hospital. Culture studies at this time revealed actinomy- 
cosis. He was placed on sulfapyridine medication and received 15 gr. every four 
hours for one week. This was discontinued after he developed an intolerance. 
Potassium iodide, 20 gr., was substituted every four hours. X-ray therapy was 
administered as follows: 

Feb. 9, 1939 to April 7, 1939: Dose, 150 roentgen units measured in air; 
voltage, 180 kv.; filter, 14 cu. 1 al.; interval, two to three times weekly as 
tolerated; total dose, 1,800 roentgen units. 
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Treatments were adjusted to tolerance of patient. At times following x-ray 
treatment the swelling and pain became aggravated and the interval between 
treatments was lengthened. 

May 19, 1939 to June 12, 1939: Total dose, 1,200 roentgen units measured 
in air. 

June 27, 1939 to Oct. 11, 1939: Total dose, 1,500 roentgen units measured 
in air. 

Following these treatments the lesion became more iocalized and drainage 
diminished. 

Jan. 29, 1940 to Feb. 12, 1940: Total dose, 1,200 roentgen units measured 
in air. 

March 4, 1940, there was slight drainage from only one focus on cheek. On 
Dec. 20 the lesion was entirely healed, leaving residual scars. 


CONCLUSIONS 


1. X-ray therapy when administered in small fractional doses is of benefit 


in the treatment of acute and chronic infections. 

2. It may be safely used in combination with the sulfonamides. 

3. The dental profession should be aware of this valuable addition to the 
treatment of fulminating infections following operative procedures in the oral 


cavity. 
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THE DENTAL FIELD BROADENS 


H. H. WEISENGREEN, D.D.S., BALTIMORE, Mb. 


HE profession of dentistry has assumed a broader meaning. Just as the 

modern physician is concerned with th general aspects of the promotion 
of health, the dental surgeon may be said to have become the guardian of oral 
health. That a healthy mouth is essential to healthy teeth is a doctrine of long 
standing. That a healthy mouth is vital to a healthy body does not appear to 
have reached the realm of the axiomatic. While the dentist is no less keenly 
interested in the procurement and maintenance of sound, useful teeth and 
gums, the scope of his service to the public has been appreciably increased by 
the inclusion of an understanding of pathologie conditions of the soft tissues in 
the mouth and adjacent structures. 

This is particularly fitting for two reasons. Many persons consult a dentist 
with a fair degree of regularity who fail to appreciate the importance of a 
periodic physical examination by a physician. On the other hand, the average 
layman who becomes aware of a ‘‘sore’’ in his mouth will assume that his teeth 
are the cause and will visit a dentist rather than a physician. In either event, 
the dental surgeon has an opportunity to examine the oral cavity and throat 
for signs and symptoms which denote early or well-established disease states. 

Sutton has very aptly stated, ‘‘Comparatively few diseases of widespread 
dissemination and activity fail to manifest oral lesions at least occasionally.’’ 
This observation having been made in connection with lesions affecting the skin 
and/or mucous membrane, a grouping of the types of diseases found in the 
soft tissues of the mouth may be pertinent: 

1. Those of a distinctly local nature due, usually, to uncleanliness and neg- 
lected teeth. 

2. Those which originate in one or more of the structures in the oral cavity 
and are precursors of a systemic involvement. 

3. Those which are oral manifestations of an established systemic disease. 

4. In connection with Group 3, may be mentioned the signs which constitute 
early symptoms of the so-called children’s diseases. 

In the first group, local inflammatory processes caused, in most instances, 
by neglected and dirty mouths will clear up when the cause has been removed 
and necessary prophylactic measures instituted. Treatment of these local lesions 
was looked upon formerly as the extent of the dentist’s duty. The dental pro- 
fession today, however, is conscious of an increased capacity for usefulness. 

This desire to extend scientific boundaries is by no means new. Long ago 
dentists beeame aware of their potentialities for greater publie service by the 
broadening of conventional limitations. In 1848, a dentist, Hullihen, replaced 
cicatricial tissue resulting from a burn in order to restore mandibular function. 
The accomplishments achieved in the reconstruction of abnormal and deformed 
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osseous structures, fractures, prostheses, and orthodontics have created spe- 
cialized branches of the profession. The dental aspect viewed in terms of the 
whole body is an idea that has received minimal application. At present, how- 
ever, the dental surgeon no longer considers the oral cavity and its structures 
as a separate entity, but as an interrelated and correlated part of the body— 
a unit wherein a disturbance in any one part affects the functioning of the entire 
organism. He must consider the lesions he finds in the mouth from this point 
of view. 

In addition to a thorough anatomic knowledge of all mouth and adjacent 
structures, a complete familiarity with pathologic manifestations which appear 
on the oral mucous membrane of the lips, gums, cheeks, palate, tonsils, pharynx, 
and on the tongue is required. Proper interpretation of these lesions requires 
a fundamental knowledge of the basic sciences, a careful objective study, the 
taking of a medical history, the observation of concomitant signs and symptoms, 
and the understanding of the significance of location and the apparent rate of 
development of disease. It must be borne in mind, too, that all individuals are 
not affected to the same degree, that similar lesions do not develop at the same 
rate in all people, and that all lesions have typical characteristics according to 
the stage of development. This form of clinical diagnosis embraces an enlarged 
concept of dental responsibility. 

No greater service can be rendered to a patient than the recognition of an 
unsuspected neoplastic or a precancerous lesion while there is an opportunity for 
its successful treatment and eradication. In benign or malignant form, the 
lesions may be found in any part of the oral cavity. In patients presenting 
lesions which evince a suspicion of malignancy, tuberculous or syphilitie involve- 
ment, a pathologist’s interpretation should be sought at onee. His report will 
indicate whether the condition may be treated dentally or whether the patient 
must be referred to a competent doctor of medicine. 

The tubercle bacillus is an active causative agent in many types of skin and 
mucosal lesions commonly classed as lupus or tuberculosis cutis. The particular 
form of the lesion is influenced by the route of the infection, the degree of viru- 
lence, the individual’s allergic response, and his general resistance to the micro- 
organism. 

Lupus vulgaris, a typical form, is frequently symbiotic and characterized by 
the coexistence of destructive and reparative processes. Areas of predilection, 
beside the oral mucosa, are the upper lip and the tongue. 

Lupus miliaris disseminatus frequently forms groups of nodules around 
the mouth. 

In tuberculosis ulcerosa, the crusted uleers may occur anywhere on the 
mucous membrane, but they appear most. often on the lips, larynx, and palate. 

The rarely seen sarcoid is believed, by some authorities, to be a tuberculous 
manifestation. In some stages the lesions bear a clinical resemblance to those of 
leprosy and syphilis. 

A toxic, rather than a tuberculous, origin is more universally accepted in 
connection with lupus erythematosus. Careful study is required to distinguish 
these lesions, seborrheic eczema, lupus vulgaris, rosacea, sareoid, and tertiary 
syphilis. 
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Lichen planus, characterized by papule formation, may involve the oral 
structures primarily or secondarily. 

According to Andrews, lupus erythematosus and lichen planus were for- 
merly grouped under leucokeratosis which, in turn, is now recognized as leuco- 
plakia. 

Leucoplakias, the white patches of hyperplastic origin, like most of the 
lesions found on the oral mucosa, occur in several forms. These vary in type 
from the simple inflammatory variety to the syphilitic form and to the neoplastic 
leucoplakias. The neoplastic form should be suspected if the patient is an in- 
veterate smoker. When the patches persist for a matter of weeks following 
complete abstinence from smoking, malignancy is a strong possibility. 

While oral lesions are seldom limited as to structural position, some types 
have a primarily specific location. Pemphigus, usually indicative of a systemic 
disturbance, occurs frequently on the lips. Several forms of herpes as well as 
Fordyce’s disease are associated with the same location. Cheilitis sometimes 
follows excessive sucking of the lips and has been traced to the use of lipstick. 
The chronic form is allied closely to the keratoses. 

The tongue, more than any other oral structure, has great diagnostic value 
from a standpoint of many systemic diseases, and much help in their determina- 
tion and progress may be obtained by an intelligent ‘‘reading’’ of that im- 
portant muscular organ. This applies particularly to diseases of the alimentary 
tract, to those due to vitamine impoverishment, and to various other debilitating 
or deficiency diseases. 

The tongue is acutely affected by the extreme glossitis or ‘‘burnt tongue’’ 
of pellagra. The intense burning of the same organ in pernicious anemia is 
characteristic. 

Both subjectively and objectively, the diagnostic importance of the tongue 
in fevers and toxemias is universally recognized. It offers a provocative lead 
at the onset of an attack of scarlatina. Toxemias arising from gastrointestinal 
disorders are frequently detected by lingual manifestations. 

Tongue lesions are many and varied. Harmless types present themselves 
and disappear spontaneously, while others assume a chronic state. A striking 
eruption is known as lingua geographica. The leucoplakias, when present on 
the oral mucosa, exhibit tongue lesions also. 

Cancer of the tongue affords a characteristic lesion, and one which is easily 
identified in differential diagnosis. The median raphe of the dorsum of the 
tongue is a frequent site for papillomatous growths. Tuberculous tongue lesions 
are secondary to pulmonary involvement. Careful microscopic examination is 
imperative if the tongue lesion is to assume its proper place in clinical diagnosis. 

Forming a distinct group in themselves, but often associated with stomatitis, 
are the diseases due to fungi. The common etiologic agent is the Oidium albicans 
or Monilia albicans, sometimes called the thrush or yeast fungus. This parasite 
is not a habitant of normal skin, but, onee having gained access to the oral 
mucosa, grows rapidly on the warm moist surfaces. The highly contagious 
perléche belongs to this group and is seen at the angle of the mouth in under- 
privileged children. 
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Blastomycosis yields the yeastlike Blastomyces. The lesions closely re- 
semble those of tuberculosis verrucosa cutis, certain syphilitic lesions, drug erup- 
tions, and trichophytic granuloma. 

Actinomycosis, or lumpy jaw, results from the fungus Actinomyces or ray 
fungus. It is usually secondary to infected gums, carious teeth, or a disease 
state in the underlying osseous tissue or periosteum. Careful examination is re- 
quired to distinguish these lesions from scrofuloderma, early neoplasms, blas- 
tomycosis, and tertiary syphilis. 

While the term, stomatitis, is unquestionably applicable to the great 
majority of oral lesions, it has little value from a standpoint of clinical diagnosis. 
Several distinctive forms have been described however: 

1. Aphthous stomatitis, or canker sore, characterized by the formation of 
small superficial ulcers. Variations in form are aphtha febrilis, aphtha anginosa, 
cachectic aphthae and Bednar’s aphthae. 

2. Catarrhal, or stomatitis simplex, is an inflammatory form. 

3. Gangrenous stomatitis, or cancrum oris, or noma occurs in children. 
It is characterized by spreading ulcers, and great prostration. Frequently the 
termination is fatal. 

4. Myecotic stomatitis, sprue, or thrush is due to fungus organisms. 

5. Toxic stomatitis results from the ingestion of various drugs. The forms 
‘‘arsenical’’ and ‘‘mercurial’’ denote the specific causative agent. 

6. Vesicular, epidemic or herpetic stomatitis occurs most frequently in chil- 
dren, and is highly contagious. Clinically, it is similar to the aphthous form. 
Lesions appear on the buccal and sublingual mucosa, the inner surface of the 
lips, and the tongue. 

7. Uleeromembranous stomatitis, or Vincent’s infection, also called trench 
mouth, yields the fusiform bacillus and the spirillae of Vincent. The mem- 
branous growth and clinical manifestations parallel those of diphtheria. Bae- 
teriologie examination must be employed to derive at a diagnosis. 

The more usual of the ‘‘children’s diseases’’ are: chicken pox or varicella; 
German measles or rubella; measles or rubeola; searlet fever or scarlatina; 
mumps or parotitis, and diphtheria. While these diseases present oral lesions, 
concomitant symptoms are usually severe enough to keep the child from a dental 
appointment. 

CONCLUSION 


The members of the dental profession, by their ability to diagnose the 
lesions found on the oral mucosa, share with physicians a responsibility toward 
preventive medicine. This added sphere of endeavor must not be undertaken 
lightly, however, for in no branch of the healing art would an incorrect diagnosis 
have greater possibilities for unfortunate repercussions. 
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A CONSIDERATION OF ANESTHESIA FOR USE IN EMERGENCY 


Max H. Jacoss, M.D., D.M.D., Boston, Mass. 


HE dictionary defines an emergency as a sudden occasion; a pressing 
necessity; a crisis. The choice of an anesthetic will depend on what and 
where this crisis is. 

The degree of an emergency may be mild, moderate, or severe. There may 
be injury to soft tissues, hard tissues, or both. 

Assuming that an injury has occurred which necessitates the use of an 
anesthetic, its choice will depend on where the injury is to be treated, as well 
as the condition of the patient. The injury may have to be treated where it 
has occurred, either indoors or outdoors. 

The patient may be able to be taken to a first-aid station. There are three 
types of these stations; specifically designated stations fully equipped to take 
care of an emergency which does not require more than several hours of immo- 
bility; medical and dental offices where first aid can be given and an anesthetic 
administered, if necessary, but following which the patient remains ambulatory; 
and drug stores in which only the mildest degree of emergency cases can be 
treated. Severe emergencies must be taken to a hospital, if possible. 

There are three types of anesthetics which can be used in an emergency, 
the choice depending on the injury and the place where the anesthetic is to be 
administered. The types of anesthetics are topical, local, and general, or com- 
binations of local and general. 

For a local anesthetic to be of value in an emergency it must have certain 
requisites. 

1. It must produce anesthesia quickly. 

2. The anesthesia must be profound enough to permit a painless operation. 

3. The duration of anesthesia must be sufficiently prolonged to permit 
completion of the operation. 

4. It must have a minimum amount of toxicity. 

5. Sloughing, ulceration, or fibrosis must not follow injection into the 
tissues. 

The requisites for a general anesthetic to be of value in an emergency are 
as follows: 

1. Induction time must be short. 

2. Sufficiently profound anesthesia must be attained during the maintenance 
stage to permit sufficient relaxation for necessary operative procedure. 

3. A cumbersome apparatus for induction must be unnecessary. 

4. Tissues and functions must not be permanently altered. 

There is another factor which may influence the choice of an anesthetic in 
an emergency. There may be one of three types of nerves involved in an injury; 
terminal nerves, nerve trunks, and nerve centers. In serious and severe injuries, 


all three may be involved. 


453 


454 Max H. Jacobs 


When only terminal nerves are in the area of injury, infiltration with a 
local anesthetic, deep analgesia, or primary anesthesia is to be considered. 

If a nerve trunk is involved, block anesthesia with a local anesthetic, or 
at least the first plane of the surgical stage of general anesthesia, is to be desired. 

The involvement of nerve centers in an injury necessitates more profound 
anesthesia, and the second or third plane of the surgical stage of general 
anesthesia must be secured. 


TOPICAL ANESTHESIA 


Let us first discuss topical anesthesia. These anesthetics are especially 
effective on superficial nerve endings. 

Let us assume that an explosion has occurred and a splinter of some metal, 
or for that matter, any foreign body, has imbedded itself into the cornea or 
conjunctiva of the eye of some passerby. The pain is excruciating, and if long 
continued may lead to shock. 

The anesthetics of choice for such a condition are the topical anesthetics. 
These are holocaine 1 per cent, pontocaine 2 per cent, butyn 10 per cent, and 
cocaine 5 per cent. 

A one per cent solution of holocaine hydrochloride will give anesthesia of 
the conjunctiva within 15 seconds and continue for 15 to 30 minutes. This 
is sufficient time for the victim to be taken to a first-aid station and have the 
foreign body removed. 

Two per cent pontocaine is very effective, but anesthesia is not established 
for a few minutes and does not last as long as holocaine. 

A 5 or 10 per cent solution of butyn is an effective agent to instill over the 
conjunctiva for relief of pain. It takes at least two minutes for anesthesia to 
occur and remains for at least twenty minutes. 

Cocaine is the standard by which all other local or topical anesthetics are 
measured. However, its toxicity is so marked that it is no longer generally used. 


LOCAL ANESTHESIA 


Soft tissue wounds involve terminal nerve endings and, if deep, also nerve 
trunks. Anesthesia may be necessary to stop hemorrhage, remove foreign 
bodies, for débridement, to coapt edges, and for suturing. 

The anesthesia of choice for soft tissue wounds involving terminal nerve 
endings is a local anesthetic, if it is to be administered in a first-aid station. 
This will also depend on the amount of shock present. 

It is possible for an explosion to occur causing concussion and severe shock, 
and only a superficial lacerated wound from a flying splinter. Hemorrhage 
must be stopped. A hemostat may have to be used. The creation of pain may 
increase the amount of shock present. An anesthetic is indicated. 

Here, Crile’s theory of ‘‘anoci association’? may be applied. Crile has 
stated that ‘‘shock may occur or be increased, if already present, even though 
a general anesthetic is administered, by the conduction of stimuli from the 
periphery to the centers. The conduction of these stimuli may be interrupted 
on the way to the brain by the administration of a local anesthetic in the area 
of operation.’’ 
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It ean readily be determined, therefore, that given a case of terminal nerve 
injury in the presence of shock and the patient in a first-aid station, that a 
local anesthetic is indicated. 


The common local anesthetics which are in good use today are procaine, 
monocaine, butyn, pontocaine, nupereaine, and urea and quinine hydrochloride. 


The least toxic of these local anesthetics are procaine 2 per cent, monocaine 
11% per cent, and butyn 34 per cent. Procaine is stocked with epinephrine 
from 1-25,000 to 1-50,000, monoeaine, 1-100,000 because monocaine itself is a 
vasoconstrictor, and butyn, 1-60,000. 

Pontocaine and nupereaine are more effective spinal anesthetics than they 
are local anesthetics. They are more toxic than procaine and monocaine, and 
a dilution consistent with safety decreases their efficiency. 

Butyn produces excellent anesthesia very rapidly. Operation can com- 
mence immediately after injection by infiltration. Its toxicity as a 34 per cent 
solution is not much greater than procaine or monocaine. 

Urea and quinine hydrochloride has excellent anesthetic value but acts 
as a sclerosing solution and is apt to cause fibrosis of the injected area. 

Injuries with involvement of nerve trunks will necessitate more profound 
anesthesia. Where block anesthesia with a local anesthetic can be induced, 
this would be the method of choice. Injury to the jaws involving the maxillary 
or mandibular nerve trunks are adaptable to block anesthesia. A sphenopalatine 
injection will anesthetize the posterior maxilla and part of the maxillary sinus 
on one side. A mandibular injection will anesthetize the mandible up to the 
midline. 

It is well for those doing emergency anesthesias to familiarize and train 
themselves in blocking the maxillary and mandibular divisions of the fifth nerve 
as these make their exits from the foramina in the greater wing of the sphenoid. 

Block anesthesia of the brachial plexus will anesthetize the upper extremity. 
To this may have to be added a general anesthetic, such as cyclopropane or 
nitrous oxide and oxygen, if apparatus for their use are present in the first-aid 
station. 


GENERAL ANESTHESIA 


Injury to tissues involving nerve centers requires much more profound 
anesthesia. Fracture of the spine resulting in an irritation of the sensory 
tract of the spinal cord is extremely painful. Dislocation or fracture of the 
sacroiliac articulation may require a general anesthetic. 

A consideration of general anesthetics for use in emergency necessitates 
a discussion of the preanesthetic status. Under normal conditions a patient is 
prepared for anesthesia a number of hours before operation. Blood and urine 
studies have been made. The blood pressure is known. There has been time for 
preanesthetic medication. 

In emergencies the patient is an unknown factor. Even if an injury is of 
minor consequence, a disaster may bring many victims to a first-aid station at 
the same time. The greatest amount of good to the largest number in the least 
possible time is a necessary factor before disposition of the cases to hospitals 
or other places can be made. 
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The victim being an unknown factor means that no knowledge of the physi- 
cal status is at hand. Bearing in mind that the victim may have just had his 
meal, or suffering from some blood dyscrasia, diabetes, nephrites, or other con- 
stitutional disease, the general anesthetic chosen must be one which can be 
administered with large amounts of air or oxygen, and from which recovery 
is short. 

There are two types of general anesthetics which can be used; nonvolatile 
and volatile agents. 

Nonvolatile agents are used intravenously or by rectum. Evipal and pen- 
tothal sodium are given intravenously, and tribromethanol (avertin) is used 
rectally. Occasionally, evipal is administered by rectum. 

Intravenous Anesthesia—When is an intravenous anesthetic indicated in 
an emergency? Let us assume that an explosion has occurred in a building, 
and a heavy beam and debris have pinned an individual’s leg or arm from 
which he cannot be extricated. The only way to save his life is to amputate 
the pinned extremity. A fire may be raging or smoldering, and an inhalation 
anesthetic, such as ether, cannot be given because of its inflammability. 

From 1 to 4 ¢.c. of a 10 per cent solution of evipal, or a 5 per cent solution 
of pentothal sodium is slowly injected intravenously. Operation may be com- 
menced in three or four minutes, and the needle left in the vein for small 
amounts of the solution to be injected as the anesthesia lightens. Recovery is 
rapid, and the victim can be safely transported to a hospital. 

Rectal Avertin.—Avertin can be used only in a hospital or well-equipped 
first-aid station. To produce anesthesia sufficient to permit operating for any 
length of time, it must be given in doses exceeding 100 milligrams per kilogram 
of body weight. The mortality rate from this dosage is too high. Eighty-five 
milligrams per kilogram of body weight is consistent with safety, but deep anes- 
thesia cannot be attained, and it must be supplemented with another anesthetic. 
Mortality is increased in proportion to impurities, and the solution must be tested 
before use. It is evident that avertin cannot be used in emergencies unless the 
patient is in a hospital. 

The volatile agents are ether, chloroform, ethyl chloride, vinethene, ethylene, 
cyclopropane, and nitrous oxide. 

Ether.—Ether has the widest margin of safety. However, it is inflammable 
and cannot be used where flames are present. Neither can it be used in the 
open air. The chances of a postanesthetic pneumonia or lung abscess are 
obvious. It is contraindicated in chest wounds involving the pleural cavity or 
lungs. Its induction and recovery periods are long. It can be used for primary 
anesthesia while superficial wounds are sutured and drained. 

Chloroform.—Chloroform is an excellent anesthetic in an emergency. The 
induction period is short, it is pleasant to inhale, and where complete relaxation 
is unnecessary, the anesthesia is good. However, it is a dangerous anesthetic 
in the hands of the inexperienced. The margin of safety is narrow and death 
may occur in the first few minutes of its administration. It is especially danger- 
ous to administer to a patient who is in shock, because it is apt to cause cerebral 
anemia and a marked fall in blood pressure. It is not inflammable and can 
be used without danger in the presence of flames. 


\ 
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Ethyl Chloride—For short emergency operations such as setting a frac- 
ture, removing a foreign body from a wound, or any short operation, ethyl 
chloride can be used with good effect. All that is needed is a piece of gauze 
four inches square to cover the mouth and nose. The ethyl chloride is sprayed 
intermittently on the gauze. Large amounts of air can be inhaled with it and 
the patient kept in a state of deep analgesia. The ethyl chloride tube is com- 
pact, no cone or mask is necessary, and it is an excellent adjunct in an emerg- 


ency. 

Vinethene.—Vinethene is probably the best anesthetic that we have today 
for short emergency operations. It may be used very effectively for both chil- 
dren and adults. The induction period is very short, deep analgesia occurring 
in most eases in less than three minutes, and surgical anesthesia in about five 
minutes. There is no stage of excitement. Nausea or vomiting occurs rarely 
and recovery may be compared to that of nitrous oxide and oxygen. Vinethene 
is administered on gauze covering the nose or mouth or through gauze on a 
mask. The signs and symptoms are rather confusing, and the state of the patient 
is determined by respiration. 

Ethylene and Cyclopropane.—These require a bulky apparatus for their 
use. Only a class one first-aid station may have an apparatus for these agents. 
Ethylene and cyclopropane are inflammable and explosions have occurred during 
their use. For safety, the humidity of the room must be such that static elec- 
trical discharges are eliminated. The patient, the table, and apparatus must 
be grounded. Cyclopropane requires an experienced anesthetist. As emergency 
agents for use other than in hospitals they cannot be considered. 

Nitrous Oxide-Oxygen.—Nitrous oxide-oxygen can be found in most dental 
offices. These offices will, no doubt, be used as first-aid stations during a dis- 
aster. This agent is excellent for setting fractures, débridement, suturing, re- 
moval of foreign bodies, establishing drainage, and almost all other minor 
surgery. Offices equipped with analgesia machines are adaptable to emergency 
measures. Nitrous oxide and oxygen analgesia and infiltration or block with a 
local anesthetic are effective in both terminal and trunk nerve injuries. 


SUMMARY 


In summarizing, the anesthetic of choice will depend upon the degree of 
shock, the amount of blood lost, the part of the body injured, and the place 
where the anesthetic is to be administered. A great deal depends upon the 
intelligence and manner with which an agent is used and the physical status of 
the individual on whom it is used. 

Anyone performing emergency anesthesias should carry with him at least 
a sterile syringe and some local anesthetic, a tube of ethyl chloride and a 5 
c.c. or 25 ¢.e. bottle of vinethene. With any one or a combination of these, 
any minor emergency can be effectively treated. 
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EFORE undertaking a study of the pathologie processes concerned, it is ad- 

visable to review the systems of venous channels by which infection extends 

from the original focus as well as the anatomic relationships and the internal 
structures and contents of the cavernous sinus itself. 


COMMUNICATIONS BETWEEN THE ALVEOLAR VENOUS NETWORK AND 
CAVERNOUS SINUSES 


The cavernous sinuses and their afferent and efferent communications may 
be compared to a complex canal system, whose sluggish currents in tortuous, 
variously sized channels ultimately empty into the sinuses themselves or carry 
off their liquid content. Differing from the clean cut and direct channels of the 
associated arterial system, the venous channels tend to meander in the loose 
tissues and anatomic spaces of the head. Two venous systems connect the 
alveolar venous network with the cavernous sinuses. The efferent system, is 
broken up into sluggish rivulets in the pterygoid plexus; the afferent system is 
composed of a single large channel communicating with the superior ophthalmic 
vein through the nasofrontal vein. 

These two general systems by which infection from the venous network of 
the alveolar plexus may reach the cavernous sinuses may be described as 
(1) the facial (afferent or external) system, and (2) the pterygoid (efferent or 
internal) system.* These two systems vary in both their anatomic and 
pathogenetic characteristics. The facial system is made up of large, open and 
quite direct channels, which may be invaded by organisms which have already 
provoked evident alterations in the regional or adjacent tissues. This invasion 
is often prompt, the clinical course fulminating and of short duration and 
terminating in the classic picture of thrombosis of the cavernous sinus. On the 
other hand, the pterygoid system may be silently invaded by a purely local and 
sometimes minor septic process, extension being accomplished in a retrograde 
manner through a complicated interlacing network of small veins supposedly 
at a slower rate of evolution. 


*The classification of afferent and efferent routes of infection in dentogenous thrombosis 
of the cavernous sinus, while true, is only partially applicable in either case. There are some 
of the intracranial afferents of the cavernous sinus, notably the sphenoparietal sinus, which 
are almost never the channel of infections capable of producing thrombosis of this sinus. 
On the other hand, while the efferent channels may at times be the route of infection resulting 
in thrombosis of the major sinus, with the exception of the pterygoid plexus, such communl- 
cations are not involved in dental cases. 
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The facial or ‘‘afferent’’ system is comprised of the facial 
vein which communicates with the superior ophthalmic vein 
through the angular and nasofrontal veins near the inner 
eanthus of the eye. The superior ophthalmic vein, receiving 
tributaries from adjacent structures and tissues, enters the 
anterior extremity of the cavernous sinus through the superior 
orbital fissure. The sphenoidal and inferior ophthalmic veins 
are also a part of the external afferent system but do not enter 
into the problem of dentogenous thrombosis, although the lat- 
ter vessel does have a minor connection with the pterygoid 
plexus. 

The pterygoid or ‘‘efferent’’ system is a much more com- 
plex affair, one which may be subdivided into two main avenues 
of approach to, and emergence from, the pterygoid plexus. 
From the alveolar network, infection may reach the pterygoid 
plexus in a retrograde fashion directly or by way of the poste- 
rior facial vein and the internal maxillary vein, or the anterior 
facial and the deep facial veins. From the pterygoid plexus, 
the infection may reach the cavernous sinus by way of com- 
munications with the inferior ophthalmic vein, the vein of 
Vesalius or the veins of the foramina ovale and lacerum. 

While very likely of secondary importance to dentogenous thrombosis of 
the cavernous sinus, the possible role of the pharyngeal plexus in the produc- 
tion of this lesion should be mentioned. Infection may come to involve the 
pharyngeal plexus either by retrograde extension into the posterior facial vein 
or into the ascending palatine vein. The cavernous sinus would then be reached 
by way of the carotid venous plexus. It seems unlikely that this circuitous 
route to the cavernous sinus is often followed, although in the reported cases 
pharyngeal space infections are not too uncommon as a consequence of infec- 
tions originating in the molar region, which route may then be followed on into 
the sinus. 

The Cavernous Sinus.—The two cavernous sinuses together with the an- 
terior and posterior coronary sinuses form a venous cirele enveloping the 
hypophysis at the base of the brain, enclosed in turn within the larger and 
more irregular arterial circle of Willis. The cavernous sinus is a small, ir- 
regular space, sagittally flattened against the body of the sphenoid bone and 
forming the lateral wall of the sellar cavity in which the pituitary rests. Viewed 
laterally the sinus is irregularly fusiform, extending from the medial end of 
the superior orbital fissure about 2 em. to its exit into the superior and inferior 
petrosal sinuses over the apex of the petrous portion of the temporal bone. 
Viewed transversely, the cavity of the sinus appears as a holster-shaped space 
bounded laterally by its dural wall, medially by the hypophysis, inferomesially 
by the body of the sphenoid (and variable portions of the sphenoid sinus), 
and above by its dural envelope and a portion of the sellar tentorium. 

Occupying the central portion of this cross section is the internal carotid 
artery. Enumerated from above downward, the oculomotor and trochlear 
herves and the ophthalmic and maxillary divisions of the trigeminal nerve lig 
in the lateral wall of the cavernous sinus; the abducens nerve passes infero- 
lateral and closely adjacent to the wall of the carotid artery. The space is 
broken up into irregular communicating cavities by trabeculations. 
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PREDISPOSING DENTAL LESIONS AND THEIR IMMEDIATE COMPLICATIONS 


Many of the earlier writers reporting cases of cavernous sinus thrombosis 
of dental origin failed to deseribe the initial dental lesion which set off the 
course of events leading up to the fatal disease. This is unfortunate, for had 
such original dental lesions been recorded in each ease, much valuable in- 
formation might have been gained. The records are sufficiertly complete, how- 
ever, to permit certain conclusions concerning the type of dental lesion associated 
with the intracranial disease. 

It must be kept in mind that the cases we have reviewed cover a period 
of over 100 years and were collected from the literature of several nations. 
It is only natural for medical terminology to change during this time and for 
different terminologies to arise in different countries, thus rendering an exact 
interpretation of the dental conditions practically impossible. However, in 
those cases wherein the lesions were described, an attempt has been made to 
interpret them in modern terminology so that they may be classified for dis- 
cussion of the predisposing dental disease. If the writers have erred in placing 
certain cases in a given classification, the reader should bear in mind the meager- 
ness and antiquity of some of the reports which have been studied. 

Acute alveolar abscesses were reported as the exciting dental lesion in 
twenty-nine of the cases reviewed.* There were seven eases of pericoronal ab- 
scess (infection about the crowns of partially erupted third molar teeth). It 
must be emphasized that pericoronal abscesses and certain advanced cases of 
pyorrhea also consist of focal collections of pus, the mechanism of their forma- 
tion differing very little from the formation of alveolar abscesses. The in- 
cidence of these collections of pus, alveolar abscesses, pericoronal abscesses, etc., 
was too great to be coincidental, and we are forced to the conelusion that they 
were the primary etiologic factor in the extension of the pyogenic process to 
the surgical spaces of the face and neck, and eventually to the cavernous sinuses. 

Other lesions, such as dental caries, pulp necrosis, and acute periodontitis 
which were listed as original dental lesions in the reports, were obviously but 
preliminary stages of graver dental disease which ultimately led to the intra- 
cranial extension. In some of the cases, the patients were either seen too late 
in the course of the disease to determine the nature of the original lesion, or the 
history of the initial dental complaint was too vague to be useful for statistical 
purposes. 

Extractions were performed in forty-five patients, a decided majority. 
The indication for extraction in some of these may be questioned, and the re- 
lationship of extraction and other surgical interference to the spread of the 
infection is rather difficult to evaluate. It is our opinion that operations for 
the removal of teeth actually served to spread the disease in a number of cases. 


Without attempting to expound a complete philosophy 
concerning the rationale of extracting teeth during serious 


*In this discussion the term alveolar abscess refers to a suppurative lesion at the apex 
of a tooth with the pus burrowing through the alveolar bone and collecting under the periosteum, 
a subperiosteal abscess which originates from a tooth. We are aware that the term “alveolar 
abscess’” has been used rather loosely to mean almost anything from pulp necrosis to chronic 
nonsuppurative inflammations about the apices of the teeth. In this discussion, however, the 
term is used in its strictest sense. 
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dental disease, the writers wish to point out a few basic prin- 
ciples upon which the decision to employ this form of surgical 
intervention should rest. As long as the tooth remains the im- 
portant element in the dental disease, as long as the inflam- 
matory process is contained within the tooth itself, its extrac- 
tion is indicated. If, however, the inflammation has spread to 
the surrounding tissues (alveolar bone, jaw, or overlying soft 
tissues), the tooth should no longer be regarded as the impor- 
tant factor in the disease although it was certainly the initial 
lesion. Removal of the tooth after infection has spread to the 
alveolar bone and surrounding tissues not only does not check 
the disease, but the surgical trauma may serve to spread the 
disease in the surrounding bone by disturbing local tissue 
defenses which are attempting to isolate or wall off the infec- 
tion. 


Those cases of patients in whom pus was reported to be flowing from the 
socket immediately after extraction suggest that an alveolar abscess had already 
formed. The small opening in the alveolar bone created by the removal of 
the tooth cannot be considered adequate drainage for a subperiosteal abscess, 
for the accumulated pus would have to re-enter the bone and find its way up 
the vacated alveolus and finally out into the mouth. Incision for adequate drain- 
age of the abscess itself is therefore the only logical approach to the problem. 

Swelling or cellulitis of the face indicates that the infection has spread 
to the adjacent soft tissues. Extraction of the tooth is a futile gesture in the 
presence of rapidly spreading infection in the fascial planes and spaces of 
the face and neck. Measures for control or localization of the infection in 
these tissues should be instituted, and the tooth, which at this stage of the dis- 
ease no longer plays a leading role, should not be disturbed until the acute in- 
fection in the soft tissues has subsided. 

If the dental infection is not localized in the vicinity of the jaws them- 
selves, or if alveolar abscesses are not adequately drained, the infection may in- 
vade the fascial planes of the face and neck. The cervical fascia is arranged 
in such a fashion as to create certain potential spaces. These spaces are usu- 
ally formed by the confluence of two or more fascial planes with some loose con- 
nective tissue interposed. These areas are ideal sites for the collection of pus, 
and several of these potential abscess spaces are frequently involved from dental 
infections. The masticator and the submaxillary, pharyngomaxillary, and 
temporal spaces are the ones most commonly involved, but other spaces may 
also become involved in the extension of dental infection, particularly if drain- 
age is delayed. 

The masticator space (Coller and Yglesias) is bounded 
externally by the masseter muscle, internally by the pterygoid 
muscles, and superiorly by the temporal muscle. Infection in 
this space may spread upward into the temporal fossa without 
encountering much resistance. 

The submasxillary or submandibular space includes the 
regions of the submental and submaxillary triangles lying 
between the floor of the mouth and the superficial layer of the 
deep fascia. The space is limited by the attachments to the 
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hyoid bone. Grodinsky and Holyoke emphasize the free com- 
munication of this area with the lateral pharyngeal (pharyngo- 
maxillary) space deep to the submaxillary gland along the 
surface of the superior constrictor muscle. 

The pharyngomazillary space (Mosher) is bounded later- 
ally by the ramus of the mandible and the internal pterygoid 
muscle, medially by the constrictor pharyngeus superior. The 
space is limited anteriorly by the pterygomandibular raphe, 
while the posterior wall is formed by the carotid sheath and 
the stylohoid and stylopharyngeus muscles. The floor and roof 
are continuous with the carotid sheath, enabling infection in 
this space to extend upward to the base of the skull or down- 
ward into the mediastinal space. 

The pharyngomaxillary space is frequently described as 
the lateral pharyngeal or pterygopharyngeal, parapharyngeal, 
peripharyngeal, pterygomaxillary, or pterygomandibular space 
(Hall). 

The temporal spaces are two potential spaces, one super- 
ficial, the other deep. The superficial temporal space lies be- 
tween the skin and temporal muscle. The deep temporal space 
lies between the deep aspect of the temporal muscle externally 
and the periosteum of the temporal bone and external ptery- 
goid muscle internally. 


One or more of these spaces was involved in 37 eases. Of these, the tem- 
poral space was involved in 13, the pharyngomaxillary in 11, the submaxillary 
in 5, the pterygopalatine fossa in 5, indefinite spaces in the neck in 5, the 


cheek in 2, the masticator space in 2, and the parotid space in 2. Orbital ab- 
scesses were reported in 7 cases. More than one space was involved in a num- 
ber of cases. 

In 10 cases where deep abscesses were not mentioned, definite extension 
of the dental infection to the surrounding tissues is suggested by the report of 
severe cellulitis of the face or neck. In those eases where cellulitis exists for any 
length of time, an abscess should be suspected. This is particularly true of deep 
abscesses, such as those in the pharyngomaxillary space, where pus is difficult 
to detect by ordinary means. This is emphasized by Eagleton (1927) in point- 
ing out the ease with which intracranial extension may take place from the 
pterygomaxillary fossa through the veins of the foramen lacerum. He suggests 
that lack of external swelling and difficulty in swallowing and the absence of 
other profound symptoms of abscess formation are factors contributory to a 
failure to locate and drain these abscesses during their earlier stages. 

In the cases reviewed, these deep collections of pus were not opened and 
drained until late in the course of the disease. Pus under pressure was found 
in some at autopsy. Undoubtedly, failure to locate and drain these deep col- 
lections of pus contributed to the intracranial spread of the disease. 

Osteomyelitis of the jaw was noted in eleven of the cases reviewed. No 
doubt osteomyelitis occurred frequently in the terminal stages of the infection 
as a result of contact with purulent material from adjacent abscesses, but the 
severity of the intracranial lesion so overshadowed the dental disease that little 
attention was directed toward the condition of the bones at autopsy. From an 
immediate practical standpoint, it seems reasonable to assume that osteomyelitis 
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of the jaws would have little influence on the ultimate course of the disease, 
provided adequate drainage were established and the infection confined to the 
region of the jaw and not permitted to invade the deep fascial spaces of the neck. 
Therefore, a neglected alveolar abscess might serve equally well as the source 
of infection. 

In summarizing the predisposing lesions in dentogenous cavernous sinus 
thrombosis, it must be concluded that alveolar abscesses and osteomyelitis were 
the greatest single initial lesions. The spread of infection to the fascial spaces 
of the neck with deep collections of pus in the region of the venous communica- 
tions of the cavernous sinus proved to be the crucial factor in the intracranial 
extension of the dental disease. 


THE MODES OF INFECTION OF THE CAVERNOUS SINUS 


A review of the reported cases of thrombosis of the cavernous sinus con- 
sequent to dental infection makes it quite clear that the problem of pathogenesis 
is essentially the problem of the spread of infection by way of venous channels, 
once the stage is set by the development of the original dental focus and its 
spread into the adjacent tissues and fascial spaces. The infection usually travels 
along within the channel of the veins themselves, rarely around these vessels. 
The fully developed pathologie picture is that of the original source of infec- 
tion and of the terminal lesion complex with infected venous channels stretched 
between. The possibility of direct extension through the base of the skull via 
connective tissues in the parapharyngeal spaces as suggested by Wessely is 
also to be considered. The further possibility of involvement of the cavernous 
sinus consequent to osteomyelitis of the base of the skull is to be mentioned, 
since this lesion has been found at autopsy in some of the reported eases, al- 
though the osteomyelitis is more likely a concomitant rather than a causal lesion. 
It is the venous routes, then, that will receive the lion’s share of our attention. 


Methods of Extension of Infection——The various possible venous routes 


by which extension occurs already having been considered, there remains only 
a study of the disease processes occurring in and around these channels which 
make possible this extension. Five possibilities need be given attention: (1) 
retrograde free-floating metastases, (2) retrograde thrombosis plus free float- 
ing metastases, (3) complete retrograde thrombosis, (4) intrasinus abscess, 


and (5) perivenous extension. 

Retrograde free-floating metastasis is a possibility whenever a venous sys- 
tem becomes occluded and the already sluggish current becomes entirely stag- 
nant or actually reversed. A nidus of infected clot breaks loose into this static 
fluid column and the vagaries of chance and a distended canal system make 
possible a distant localization. The smaller vessels which go to make up the com- 
plex and ramified pterygoid plexus make this likelihood considerably remote 
as compared with the larger and uninterrupted sweeps of the intracranial 
venous sinus system, since this form of extension is known to be fairly common 
in the group of venous-borne infections. Morgenstern postulates even a more 
bizarre possibility, i.e., a septic embolus from the pterygoid plexus passing by 
a roundabout course through the internal maxillary, the deep and anterior 
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facial, and the angular, nasofrontal, and superior ophthalmic veins to reach 
the cavernous sinus. It is also to be kept in mind that this mechanism may be 
responsible for carrying organisms part of the tortuous way, be it the first, last, 


or intermediate stretches of the system. 

Such an eventuality would constitute the combined retrograde thrombosis 
plus free-floating metastasis type of extension, possible but less likely in the 
pterygoid passage, more probable via the facial route. A retrograde throm- 


bosis would progressively occlude the anterior facial and angular veins until 
the nasofrontal vein is reached. Then the afferent current could easily carry 
infective particles into the cavernous sinus where lodgment in the interstices 
of its net would set up a terminal inflammation. 

Complete retrograde thrombosis is probably the common method of ex- 
tension, with continuous channel-by-channel invasion of the entire route from 
the peridental focus to the cavernous sinus. As the malignant process widens 
out into the cavernous sinus, the clinical symptoms characteristic of thrombosis 
of this channel would become apparent. 

Intrasinus abscess should not, perhaps, be considered as a separate type 
of invasion, for it is simply a modification of the previous one. The organism, 
more virulent and more capable of liquefying the thrombus, creates an abscess 
within the confining walls of the invaded channels and of the cavernous sinus 
itself. This situation is not an uncommon one to those familiar with the group 
of intracranial venous infections. 

Perivenous extension is to be mentioned for theoretic purposes only. While 
extension about venous channels as a consequence of suppuration within the 
various spaces or as a result of gross invasion of bone (osteomyelitis) may re- 
sult, it is of doubtful interest, a possibility as difficult of demonstration as it 
must be of rare occurrence. 

Evolution of the Lesion.—It is said that extension to the cavernous sinus 
by way of the ‘‘afferent,’’ external, or facial system is usually of fulminating 
character, the clinical syndrome developing rapidly with early fatal termina- 
tion. As has already been made clear, it is not the afferent function of the 
affected channels which accounts for this fact, for, after all, only a relatively 
short portion of the route (nasofrontal and superior ophthalmic veins) is gen- 
uinely afferent. In the angular and facial veins the venous current runs in a 
direction toward, not away from, the dental focus of infection. The large size of 
the channels of this system and their relatively straight and uncomplicated 
course more likely accounts for this phenomenon. 

Extension to the cavernous sinus by way of the ‘‘efferent,’’ internal, or 
pterygoid route has been described as being more gradual and insidious. Class- 
ical signs of the disease are often wanting or occur only after a prolonged inter- 
val. From the pterygoid plexus the process reaches the cavernous sinus by way 
of the vein of Vesalius or, as Morgenstern has emphasized, by way of the com- 
munication between the plexus and the inferior ophthalmic vein. 

The possibility of invasion of the inferior ophthalmic veins secondary to 
dental orbital abscesses or of dentogenous abscesses of the infratemporal fossa 
must also be mentioned. 
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By way of summary, it may be said that extension to the cavernous sinus 
from a dental focus of suppuration by way of any one of several routes or com- 
bination of routes may oceur as outlined herewith: 

1. The ‘‘afferent’’ route directly from the primary dental lesion through 
the facial, angular, nasofrontal, and superior ophthalmic veins. 

2. The ‘‘afferent’’ route by extension of the dental infection into the orbit 
with subsequent involvement of the ophthalmies. 

3. The ‘‘afferent’’ route following a retrograde thrombophlebitis from the 
pterygoid plexus over a branch of the inferior ophthalmie. 

4. The ‘‘efferent’’ route by a retrograde thrombophlebitis of the pterygoid 
plexus and cavernous sinus through its emissary veins. 

5. The ‘‘efferent’’ route with involvement of the pharyngeal and pterygoid 
plexuses from deep neck infections. 

6. By the roundabout passage of emboli from the pterygoid plexus to the 
facial vein (Morgenstern). 

Of these various possibilities, the first (approximately one-third of the 
eases), and the third, fourth, and fifth (approximately two-thirds of the cases) 
are the usual paths. The second and sixth are the exceptions. 


THE TERMINAL LESION AND ITS CRANIAL AND INTRACRANIAL CONCOMITANTS 


As is so often the ease with intracranial suppurative lesions from whatever 
cause, one has to deal not alone with a single infectious entity but with a com- 


plex, a pathologic composite of several lesions in variable combinations. While 


not so confusing in their number or variety because of the fulminating lethality 
of the central lesion, dentogenous thrombosis of the cavernous sinus is no ex- 
ception to the rule. In this connection, it is proposed to consider the central 
lesion itself and its immediate satellite lesions, osteomyelitis of the cranial basis 
(and incidentally orbital cellulitis and abscess), septic meningitis, the group of 
possible cerebral complications, and finally the real executioner, septicemia. 

Thrombosis of the Cavernous Sinus.—Considering its necrogenic potenti- 
alities, thrombosis of the cavernous sinus is a most inconspicuous lesion at au- 
topsy unless betrayed by the characteristic reddish green inflammatory reaction 
on the inner surface of its outer (intracranial) dural wall or by a collection of 
pus enveloping the pituitary gland. The lesion may go undiscevered unless 
specifically looked for. Ordinarily, however, the unmistakable proptosis, mark- 
edly evident even after death, forewarns the autopsy surgeon of the presence 
of thrombosis of the cavernous sinus, even in the absence of the more evident 
concomitant lesions or of the less conspicuous bulging of its lateral walls. 

The thrombus itself presents a variable picture, depending upon the viru- 
lence and pus-producing abilities of the infecting organisms. In the usual 
‘ase, ON Opening the cavernous sinus one finds the typical friable, nonorganized 
gray-red clot which fills the interstices of the sinus. As a rule there is no 
evidence of organization since death occurs too soon after invasion of the sinus. 
Rarely, organization and even recovery can occur, as was demonstrated in an 
otitic ease studied in the Cajal Laboratory. 
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If the pyogenic propensities of the invading organism are marked, the 
cavernous sinus may contain grossly evident pus which thus constitutes an 


intrasinus abscess. Among the reported eases, those which have come to our 
attention in which pus was evident within the cavernous sinus are those of 
Mathieu and Gamaleia (Cases 2 and 3), Dixon (Case 1), Eagleton (Case 43 and 
Case 2), Morgenstern (Case 2) and Keegan and Ash. In our series of eight 
cases, grossly evident pus was found in the cavernous sinuses in four (Cases 5, 
6, 7, and 8). 

As immediate complications of pyogenic thrombosis of the cavernous sinus, 
there may develop focal collections in or about adjacent structures, or more 
rarely extension of the thrombus into adjacent venous channels. Accumulation 
of pus about the hypophysis (perihypophyseal abscess) may be found, as has 
been reported by Mathieu and Gamaleia (Case 2), Sproule, Lauret, and Morgen- 
stern. In Kecht’s second case, this situation was described as ‘‘necrosis of the 
hypophysis,’’ and in Méezar’s case (Case 18) as ‘‘gangrene of the hypophysis.”’ 
Jacobs described a ‘‘peculiar gelatinous material around the pituitary gland.” 

Dural inflammations, in the form of local pachymeningitis interna or 
subdural abscess, are not too uncommon. Kecht deseribed an internal hyper- 
emia of the dura in his second ease. Subdural abscess was present in the eases 
of Zawadski (cited by Lancial), Lodge, Lauret, Keegan and Ash, and Koepf 
and his co-workers. In one of our patients (Case 8) pus was found in the ad- 
jacent middle fossa of the skull. Such a complication is apt to be found in pa- 
tients with long survival periods. 

Orbital cellulitis and abscess may be evidence of an associated lesion or 
actually may be an antecedent to the sinus lesion. Since in cases of invasion 
by the facial or afferent route, or in some instances of extension from the 
pterygoid plexus and the inferior ophthalmic vein, the affected venous channel 
lies in the orbit, a previous inflammation can set up a diffuse cellulitis or may 
result in actual abscess formation. In lesions of slower evolution, orbital edema 
as a consequence of venous stasis may furnish an ideal situation for the develop- 
ment of orbital infection. Death usually interrupts the process, however, be- 
fore the lesion has had a chance to develop fully. 

Judging from the reported cases, orbital cellulitis and abscess are not 
particularly common complications. In one of Lancial’s cases (Case 43) and 
in one of Eagleton’s cases (Case 43), in Case 2 of Mathieu and Gamaleia, in 
Case 3 of Dixon, and in Cases 6, 7, and 8 of our series, an orbital abscess was 
found to be present at autopsy. 

Thrombosis of the other dural sinuses, constituting the second group of 
immediately consequent lesions, must be rare if the reported cases are any 
criterion on this point. The case of Chisholm and Watkins (thrombosis of the 
superior longitudinal sinus) must, therefore, be an exception. The long clin- 
ical history may account in part for this unusual situation. In one of our 
eases (Case 6) the superior petrosal sinus on one side contained pus, evidently 
by direct extension from the cavernous sinus. 

Osteomyelitis of the Cranial Basis.—Infection of the bones of the base of 
the skull is not a commonly associated (never consequent) lesion and can only 
be present in a situation of relatively slow evolution. It must, of necessity, 
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occur only in infections of the pterygoid route. In such eases it would appear 
that thrombosis of the cavernous sinus was but a terminal episode in a complex 
inflammatory lesion spreading into and through contiguous pharyngeal and 
parapharyngeal spaces. The basisphenoid, the basioccipital, and adjacent 
petrous portions of the temporal bones are usually affected. 

In the ease described by Abblart (cited by Lancial), an ‘‘osteitis’’ of the 
bones forming the floor of the anterior and middle fossae of the skull was found 
at autopsy. In Lodge’s case an osteitis of the sella turcica was present. In the 
ease of Keegan and Ash necrosis of the basisphenoid was a part of the pathologic 
complex. In Kecht’s second case an osteomyelitis of the clivus was found. In 
but one ease (Case 8) of our series was osteomyelitis present, the necrotic process 
affecting the sphenoid bone. 

Septic Meningitis—The majority of patients who develop thrombosis of 
the cavernous sinus will, before death, present symptoms indicative of menin- 
geal involvement. In some instances when the survival period is sufficiently 
long, frank meningitis will be found at autopsy. In others death comes before 
not more than the earliest symptoms of meningeal irritation have become ap- 
parent. The lesion is no different from septic meningitis from other etiology: 
congestion and exudation in varying color, consistency and amounts in the sulci 
and cisternal spaces. The basilar spaces are most abundantly affected. 

It is very likely that septic or purulent meningitis is the most common con- 
comitant lesion of thrombosis of the cavernous sinus, although in relatively 
few of the autopsied cases mention is made of the lesion. In many instances, 
no doubt, the patient succumbs to septicemia before meningitis in its full- 
blown picture can develop. It would perhaps more often be diagnosed if ade- 
quate microscopic studies were made. The condition is specifically cited in the 
eases described by Boiteux (cited by Lancial), Simpson, Chisholm and Watkins 
(Cases 1 and 4), Mathieu and Gamaleia (Cases 2 and 3), Dixon (Cases 1, 2 
and 3), Longinotti, and Kecht. In Cases 6 and 8 of our series, this lesion was 
mentioned. The distribution of the pus may be described as generalized, basilar, 
or rarely localized [cases of Eagleton, Dixon (Case 3), and our Case 8]. 

Cerebral Complications——Among the rarest complications of thrombosis of 
the cavernous sinus of whatever cause are those affecting the brain itself. Aside 
from those minor cortical lesions, part and parcel of consequent septic meningitis, 
actual involvement of the cerebral tissues rarely occurs. This is due, in part at 
least, to the rapid lethal progress of the lesion. Death ensues before cerebral 
complications can develop, and this in spite of the fact that the middle cerebral 
veins empty directly or indirectly (via the sphenoparietal sinus) into the 
cavernous sinus. Given time, the possibility of retrograde extension of infection 
into these vessels with subsequent red softening, focal encephalitis, or actual 
abscess formation may occur. But such eventualities are rarely the case and 
are only apt to be found in cases with longer survival periods. When present, 
such lesions may be due to some coincidental lesion rather than to thrombosis 
of the cavernous sinus. 

In one ease (Case 4) described by Chisholm and Watkins, a right temporal 
abscess was found. This abscess was more likely due to an extension of infection 
by way of the temporal bone rather than by way of the cavernous sinus. In 
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Eagleton’s case, an abscess was found in the anterior portion of the left temporal 
lobe of a patient who survived for a considerable interval the suppurative process. 
The abscess may not have been directly due to thrombosis of the cavernous sinus. 
In two of Méezar’s eases, abscesses of the brain were found. In his Case 18 
a small abscess was discovered in the temporal cortex. In his Case 19 an abscess 
was located in the left occipital lobe, a possible hematogenous complication 
incident to an original invasion of the blood stream. In two of our cases abscesses 
were found at autopsy. In Case 5 a small cortical abscess was discovered on 
the medial aspect of the left temporal lobe. In Case 8 a small abscess was 
found in the cortex at the tip of the left temporal lobe. Perhaps more cerebral 
complications would be found if the brain specimens were more critically studied. 

Septicemia.—The development of septicemia is the rule in instances of 
thrombosis of the cavernous sinus. This process usually executes the coup de 
grace, terminating the life of the patient, already dying from one of several 
other infectious lesions. Too much has already been written on this situation to 
warrant any further discussion of this septic state with its classie clinical 


syndrome. 
To Be CONTINUED 


BIOCHEMICAL STUDIES OF DENTAL CARIES 


MAXWELL KarsHAn, Pu.D., New Yor, N. Y. 


IOCHEMICAL investigations designed to throw light on the etiology of 

dental caries have dealt largely with analyses of saliva, blood, and teeth, 
and with determinations of metabolic balances of elements involved in calci- 
fication. Many of the salivary studies are concerned with the acid-neutralizing 
power of saliva of caries-free and active-caries groups, and they are thus based 
on the hypothesis of Miller, that dental caries results from solution of enamel 
and dentine by acids formed as a result of the action of bacterial enzymes on 
‘arbohydrate present on the teeth. 

It is known that what is actually removed from enamel and dentine, as a 
result of the action of acids, are salts which contain mainly calcium and phos- 
phorus. It is important to note that these salts are less soluble in fluids con- 
taining calcium and phosphorus than in fluids which do not contain these ele- 
ments. Indeed, it is most fortunate that saliva contains small amounts of salts 
of calcium and phosphorus, for otherwise our teeth would gradually dissolve 
away. The presence of these protective salts is, therefore, one of the most im- 
portant functions of saliva. But this protective effect varies at any given hydro- 
gen-ion coneentration, with the contents of calcium and phosphorus in saliva. 
In fact, up to a certain optimal point, the greater the amount present, the 
greater is the protective action. In view of this effect, many studies have been 
made of saliva of persons with and without dental caries, for the amounts of 
calcium and phosphorus present. 

It is, of course, clear that saliva, as a protective fluid, would exert its effect 
by acting on the surfaces of the teeth. Some believe, however, that additional 
protective influences reside within the tooth itself; that is, that variations in 
the chemical composition of teeth determine whether they will or will not decay. 
This question has been studied in a number of ways, such as chemical analysis 
of blood for some constituents, as caleium and phosphorus, which might affect 
the composition of the teeth, and secondly, by analysis of teeth themselves. 

Finally, a number of investigations have been carried out to ascertain 
whether the ability of the body to retain calcium and phosphorus, the two main 
constituents of teeth, plays a part in protecting them from decay. 

The proper seleetion of subjects is one of the most important considera- 
tions in an investigation aimed to determine whether groups of persons with 
active dental caries can be distinguished by chemical means from groups free 
from caries. In our studies of saliva and blood, the clinical criteria employed 
as a basis for selection of subjects were as follows: 

Each individual in the caries-free group had a full set of teeth, free from 
cavities and fillings, as shown by thorough mouth examination and checked by 
radiograph. All doubtful cases, such as those having pits or fissures large 
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enough to admit an explorer, were excluded from this group. In the arrested- 
caries group, no unfilled cavities were present; the fillings were small, few, 
occurred ocelusally, and were prepared at least five years before salivary tests 
were made. The active-caries group included those who had active decay ap- 
parently of recent origin, accompanied by definite disintegration of enamel, and 
softened dentine. The number of cavities per person varied from a few to 
many; in subjects having only a few, proximal surfaces were involved. All 
subjects in the active-caries group had areas of enamel decalcification, usually 
at the gingival margin, in addition to cavities as already described. Individ- 
uals having large cavities with firm, discolored dentine, were not included. The 
miscellaneous group included individuals who had cavities or fillings but could 
not be placed in either the arrested- or active-caries groups. It should be em- 
phasized that the presence of a large number of cavities did not necessarily 
place a subject in the active-caries group. The age range of the subjects in the 
salivary studies was between 10 and 41 years, 90 per cent of the cases being 
between the ages of 15 and 25 years. 

In our investigations two types of saliva, namely unstimulated and stim- 
ulated, each collected one to three hours after breakfast, were used. These 
differ from each other somewhat in composition. Unstimulated saliva refers to 
the fluid collected with minimum movement of the jaw, cheeks, and tongue, 
while stimulated saliva refers to the secretion produced while chewing paraffin. 

We shall discuss now some of the chemical differences that have beeen 
found in the saliva of groups of individuals with and without caries.‘ The 
data are given in Tables I and II. To summarize these results, in both stim- 
ulated and unstimulated saliva, higher mean values were found in the ecaries- 
free than in the active-caries group, for carbon dioxide capacity (a measure 
of the ability of saliva to neutralize acid), total calcium, inorganic phosphate, 
and the per cent of calcium removed from saliva on shaking with a commercial 
preparation of tricalcium phosphate. A lower mean value in the per cent of 


TABLE I 
MEAN VALUES FOR STIMULATED SALIVA OF CARIES-FREE AND CARIES GROUPS 


NO. —! cies Ca | P co, PROTEIN 


ini OF COMBIN- 
TYPE OF SETS ING 
AS _| OF CAPACITY| ©." 

CASE CASFS| PER CENT C.C. PER | PER |PER CENT 
REMOVED* ) =MOVED 
YSES 100 cc. 100 |RE 


C.C. 


Caries free 33 84 | 18.8 i. 3. 65 20 30.5 258 
Arrested caries} 15 35 | 23.: i. 3.$ 68 21 30.2 285 
Active caries 55 146 | 18.9 D. 2. 39 45 19.5 284 
Miscellaneous 45 100 | 21.2 5.6 3. 48 36 23.9 309 


Difference between mean values of} 4. 3. 8.1 7.5 7.2 2.4 
earies-free and active-caries groups | 
divided by the standard error of 
the difference os 
Odds that the difference between|15,770| 516 >10" | >1011 >10" | 60 60 
the caries-free and active-caries tol to 1 tol tol tol 
groups is not due to chance 


*“Calcium and phosphorus removed” refers to the amount of calcium and phosphorus 
taken out of saliva upon shaking 10 c.c. with 5 Gm. of a commercial preparation of tricalcium 
phosphate. 

The carbon dioxide combining capacity is a measure of the neutralizing power of the 
saliva against acid. 
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phosphorus removed on shaking with tricalcium phosphate was found in stim- 
ulated saliva of the caries-free than in the active-caries group. In all these 
respects the differences between the mean values are statistically significant. 


The findings in both stimulated and unstimulated saliva for groups of in- 
dividuals having arrested caries were, in general, similar to those for the caries- 
free group, and different from those of the active-caries group, while in most 
respects, the miscellaneous group was either intermediate between the caries- 
free and active-caries groups or similar to the caries-free group. 

The differences in the action of tricalcium phosphate on both stimulated 
and unstimulated saliva of caries-free and active-caries groups—the main dif- 
ference between the two groups—probably indicate that either all or part of 
the caleium and phosphorus in stimulated saliva, and the calcium in unstimu- 
lated saliva, exists in the caries-free group in forms which differ from those in 
the active-caries group. 

It should be noted that in all salivary studies in which different groups are 
compared, although average values for the groups may differ, the ranges of 
individual values always overlap to some degree. It is well known that statis- 
tical methods such as that used in the present studies are specifically designed 
to evaluate the significance of variability of individual observations in a group. 
The overlapping of ranges of values in the caries-free and active-caries groups 
does not invalidate the significance of the differences between the means, al- 
though it may well indicate that the composition of saliva is only one of a 
number of factors associated with dental caries. 

The salivary findings are probably related to dental caries in so far as 
they are concerned with the conditions governing the solubility of enamel. 
This solubility depends largely on the concentration of calcium and phosphate 
ions in the medium bathing the enamel. The content of these ions in saliva 
is probably always great enough to prevent solution of enamel within the 
range of hydrogen-ion concentration that occurs in saliva, provided that the 
saliva has free access to the enamel surface. This may explain in part the 
relative absence of caries on the more exposed surfaces of enamel. If we assume 


TABLE II 


MEAN VALUES FOR UNSTIMULATED SALIVA OF CARIES-FREE AND CARIES GROUPS 


INOR- 


TOTAL 
NO. GANIC Ca | P co, PROTEIN 


OF ca P COMBIN- 
TYPE OF | SETS ING 
CASE _| OF CAPACITY} 
ANAL- MG./100 C.c, co. | 
YSES REMOVED 100 cc. = REMOVED 
Caries free . 6 | 6.5 18.5 54 63 13.4 313 57 
Arrested caries : { J 6.4 18.5 50 60 12.9 330 55 
Active caries ‘ f 5.7 14.6 26 67 9.5 335 59 
Miscellaneous 2 6.3 18.7 39 69 10.8 328 55 
Difference between mean values of| 2.9 3.5 5.7 1.3 2.9 0.9 0.7 
caries-free and active-caries groups 
divided by the standard error of 
_the difference 
Odds that the difference between 
the caries-free and active-caries 
_groups is not due to chance 


See footnotes to Table I, 
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that saliva has at least partial access to the more secluded regions in which 
caries occurs, it would follow that this protective mechanism is interfered with 
or broken down in such regions when a lesion develops, and the high hydrogen. 
ion concentration that results from local bacterial action is then able to cause 
solution of enamel. With partial access of saliva, relatively high neutralizing 
power and calcium and phosphate contents may be necessary to prevent enamel 
from dissolving. The potency of this protective mechanism in saliva evidently 
varies in different individuals, being influenced by the level of acid-neutralizing 
substances (as indicated by the CO, capacity), and by the concentrations of 
calcium and inorganic phosphate or the forms in which they exist. The find- 
ings given indicate that saliva of groups of persons with active caries differs 
significantly from that of groups of persons free from caries, or with arrested 
caries, in these characteristics. In other words, the findings indicate that, in 
general, the saliva of persons free from caries would protect enamel against 
solution by acids to a greater extent than would the saliva of persons with 
active decay. 

Studies of blood have not yielded the differences between caries-free and 
active-caries groups such as have been found for saliva. We analyzed blood 
from thirty-eight individuals, about equally divided between those having ae- 
tive caries and those free from caries, and ranging in age from 19 to 25 years.’ 
The average results are given in Table III. With the exception of inorganic 


TABLE III 


STUDIES OF BLOOD IN RELATION TO DENTAL CARIES 


CARIES-FREE ACTIVE CARIES 
RANGE AVERAGE RANGE AVERAGE 
Caleium 9.2 -11.8 10.6 9.7 -12.5 10.8 


(mg. per 100 c.c.) 
Inorganic phosphate 
(mg. per 100 c.c.) 
Protein 
(Gm. per 100 e.c.) 
pH 
Carbon dioxide content 
(volume per cent) 
Carbon dioxide capacity 
(volume per cent) 


phosphate, there is a striking similarity in the blood values of the caries-free 
and active-caries groups. For this constituent, the difference between the 
means was 2.2 times its standard error, indicating that the odds are 35 to 1 
that this difference is not due to chance. Thus, the difference between the means 
for inorganic phosphate borders on significance. Furthermore, it may be seen 
from the blood pH, carbon dioxide content, and carbon dioxide capacity values, 
that dental caries does not appear to be associated with either acidosis or alka- 
losis. 

Other blood studies, on children, are in general agreement with these re- 
sults. Hubbell,* for example, was unable to find any difference in hydrogen-ion 
concentration and carbon dioxide capacity in caries-free and active-caries groups 
of children. A summary of studies of blood ecaleium and inorganic phosphate 
in children is given in Table IV, 


3.1 - 5.4 4.1 2.7 - 4.7 3.7 
9.2 6.5 5.8 - 7.5 6.6 
7.37 - 7.48 7.43 7.31- 7.51 7.44 
64.8 - 70.1 67.3 61.3 - 73.0 | 67.6 
| 59.2 - 68.7 64.4 56.5 - 70.0 | 64.0 
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TABLE IV 


MEAN VALUES FOR SERUM CALCIUM AND INORGANIC PHOSPHATE IN CARIES-FREE AND 


CARIES-SUSCEPTIBLE CHILDREN 


CARIES- FREE 


ACTIVE CARIES 


CALCIUM 
MG./100 C.c. 


PHOSPHATE 
MG./100 C.c. 


CALCIUM 
MG./100 C.c. 


PHOSPHATE 
MG./100 


Jundell and 
Hubbell3 
Boyd, Drain 


Magnussen¢ 


and Stearns5 


10.55 
10.3 
10.4 
10.52 


5.01 
4.9 
4.2 
4.53 


9.92 
10.1 
10.6 
10.90 


4.71 
5.0 
4.4 
4.22 


Needles and Marbergé 


Brodsky’ was unable to find a relationship between development or progress 
of dental caries, during a period of thirteen months, and increase or decrease 
of the calcium and inorganic phosphate levels of blood serum. Also, Needles and 
Marberg® found no appreciable differences in total or ultrafiltrable calcium or 
in inorganic phosphate between children who developed new cavities and those 
who did not, during a period of one year. 

Several investigations have been made in an attempt to ascertain whether 
differences in chemical composition exist between enamel or dentine of sound 
teeth and the intact enamel or dentine of carious teeth. No consistent average 
differences were found for the contents of calcium, magnesium, phosphorus, and 
carbonate. However, Armstrong and Brekhus* reported a higher average fluorine 
content in enamel from sound teeth than from carious teeth—an average of 
0.0111 per cent for sound teeth as compared with 0.0068 per cent for carious 
teeth, or nearly twice as much in the former than in the latter. 


Finally, metabolic balance studies have been carried out to determine 
whether the ability of the body to retain calcium and phosphorus is related to 


the etiology of dental decay. Our studies of Eskimo children, in collaboration 
with Drs. Siegel and Waugh,’ did not show any association between the degree 
of retention of calcium and phosphorus, and the presence or absence of caries. 
The data suggested further that freedom from caries, found in most Eskimos 
in the area studied, may exist despite such diverse conditions as diets low in 
calcium and moderately high in phosphorus, or very high in both calcium and 
phosphorus; diets potentially acid or potentially basic; or diets causing high 
positive metabolic balances of both calcium and phosphorus, or large negative 
metabolic balances of these elements. These data also suggested that there is 
no basis for the view frequently held that the freedom from caries in a primi- 
tive people is due to a nutritional superiority of ‘‘natural’’ as compared with 
“‘eivilized’’ diets. 

REFERENCES 
Karshan, M.: J. Dent. Res. 18: 395, 1939. 
. Karshan, M., Krasnow, F., and Krejeci, L.: J. Dent. Res. 11: 573, 1931. 
- Hubbell, R. B.: Am. J. Physiol. 105: 436, 1933. 
- Jundell, I., and Magnussen, H.: Acta Paediat. 14: 13, 1932. 
- Boyd, J. D., Drain, C. L., and Stearns, G.: J. Biol. Chem. 103: 327, 1933. 
- Needles, M. S., and Marberg, C. M.: J. Lab. Clin. Med. 18: 1227, 1933. 
. Brodsky, R.: J. A. D. A. 20: 1440, 1933. 


- Armstrong, W. D., and Brekhus, J. P.: J. Dent. Res. 15: 311, 1936. 
. Siegel, E. H., Waugh, L. M., and Karshan, M.: Am. J. Dis. Child. 59: 19, 1940. 


ore 


oe 


EVALUATION OF SULFONAMIDE THERAPY IN DENTISTRY 
CLYDE BENJAMIN Kayne, D.D.S., West New York, N. J. 


HE advent of the chemotherapeutic agents, the sulfonamides, has stimu- 
lated widespread interest in their use in the various pathologie and prophy- 
lactic problems confronting the dental profession. It is the purpose of this 
paper to evaluate the clinical effectiveness of the derivatives of this group that 
are applicable in dentistry; namely, sulfanilamide, sulfathiazole, and sulfa- 


diazine. 
HISTORY 


In 1935, observations by Domagk on the protective action of a synthetic 
azo dye in artificially produced streptococci infections in mice were made. This 
dye was known as ‘‘prontosil.’’ Similar results were observed with a related 
compound, which had the added advantage of being more soluble and which 
became known as ‘‘prontosil soluble.’’ It was subsequently shown that pron- 
tosils are reduced in the body with the formation of a compound known chem- 
ically as para-aminobenzene sulfonamide, and termed sulfanilamide. Further 
investigations were made by French and English scientists who confirmed the 
findings of Domagk. In this country Professor Perrin H. Long and his asso- 
ciate, Eleanor A. Bliss, of Johns Hopkins University did brilliant work in their 
initial investigations with this compound. Due credit must be given to E. K. 
Marshall, Jr., and his group, of the same institution, for their contribution of 
outstanding data on the pharmacology of sulfanilamide and its subsequent deriv- 
atives. Mellon and his associates contributed a great deal on the problem of 
the mode of action of these compounds and their therapeutic possibilities. Many 
other reliable research men confirmed the findings and investigations, and as a 
result a new era in chemotherapy is under way. 

After clinical investigations and observations, it was discovered that sulfa- 
nilamide had definite limitations in therapy of bacterial infections. As a con- 
sequence, newer derivatives of sulfanilamide were evaluated. Thus far, sulfa- 
pyridine, sulfathiazole, sulfaguanidine, sulfacetimide, and sulfadiazine have been 
synthesized from the parent compound. There is every indication that after 
careful experimental investigations, more will follow. 


PHARMACOLOGY 


To best comprehend and rational the employment of the sulfonamides, in 
an effort to insure therapeutic success, it is evident that a sound knowledge of 
their clinical pharmacology is necessary. Too, it is imperative to know the be- 
havior of these compounds in the tissues of the body, in order to ascertain their 
comparative effectiveness in the various pathologie processes affecting the dental 


organ. 
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The present conception of their mode of action is that they inhibit the 
multiplication of susceptible organisms, an effect termed bacteriostasis, permit- 
ting the phagocytes to dispose of the organisms before they exert a lethal effect. 
It has been demonstrated microscopically that under some conditions the drugs 
may actually kill small numbers of microorganisms. This antibacterial effect is 
exerted by interfering with the normal metabolism of the bacterial cell. The 
use of the drug together with the normal defense mechanism of the host may 
not be sufficient to control the infection. It must be realized that the destruc- 
tion of pathogens depends upon another factor: the function of specific im- 
munity. Consideration of this factor and its relation to the action of the drug 
is necessary, in order to enhance a favorable result through prompt administra- 
tion of specific antibodies. 

There are no definite data available concerning the effect of these drugs 
on bacterial toxins. Although in most cases it causes recession of the fever, the 
toxic symptoms other than fever do persist. Therefore, the usual methods of 
combating toxemia must be employed. 

There are variations to some degree in the absorption, distribution, con- 
jugation, and excretion of the individual drugs. Sulfanilamide is readily ab- 
sorbed and quickly diffused through the tissue by any route of administration. 
Because of its ready diffusibility, it attains a wide distribution, having been 
found in the cerebrospinal fluid, pleural fluid, prostatic secretion, saliva, pan- 
ereatic juice and bile in concentration slightly lower than that of blood. On the 
other hand, the heart muscle, skeletal muscle, liver, lung, and spleen contain a 
concentration nearly equivalent to that of the blood; whereas the skin and brain 
contain less, and bone and fat smaller amounts. It also penetrates the pus in 
closed abscesses, being found in purulent discharges. 

From 10 to 20 per cent of the drug is conjugated in the tissues to produce 
the acetyl form. Some cases have been reported in which the percentage was 
higher. However, these are the exceptions. 

Sulfathiazole is readily absorbed in the tissues, though slightly less rapidly 
than is sulfanilamide. There is little information regarding its distribution. 
It is known that it does not penetrate the red blood cells with the same ease 
as does sulfanilamide or sulfadiazine. It is conjugated to the same degree as 
has been noted for sulfanilamide. However, if sulfathiazole should be retained 
in the body for any considerable period of time, as in kidney dysfunction, the 
rate of conjugation tends to increase rapidly. When kidney function is normal, 
it is rapidly excreted: This makes it difficult, at times, to maintain adequate 
concentrations in the blood. Long suggests that on this basis, the reason 
sulfathiazole does not ordinarily seem to be converted in large amounts to the 
acetyl form is that the rapid excretion of the drug prevents the conjugating 
mechanism in the liver from having sufficient time to play its ordinary role. 

Sulfadiazine is moderately well absorbed by most patients when it is ad- 
ministered by the oral route, although its absorption is, as a rule, less rapid 
and complete than that of sulfanilamide or sulfathiazole. Long reports that 
it is his impression that sulfadiazine is not as evenly distributed as is sulfa- 
nilamide. Reinhold and his associates have observed that sulfadiazine pene- 
trates the red blood cells quite readily. 
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The rate of excretion is slower than that of sulfanilamide or sulfathiazole 
and because of this, adequate blood levels are more easily, maintained. Rela- 
tively little of the drug is present in the blood as the conjugated form, even 
when high levels are maintained for several days. This is due-in larger meas- 
ure to the fact that the acetylated form is quite readily excreted by the kidneys. 
In the urine about one-third of the drug exists in the acetylated form. An 
important observation is that of Long, who reports that even in the face of 
considerable kidney damage, the free and conjugated fractions of sulfadiazine 
seem to be more readily excreted by the damaged kidney than would have been 
expected were sulfanilamide or sulfathiazole used. 

The kidneys, if function is normal, serve as the major excretory channel. 
Considerable caution should be exercised in administration of any of the sulfona- 
mides for individuals with impaired renal function. 


TOXIC EFFECTS 


Careful administration of the sulfonamides is necessary at all times since 
the drugs may present any one of several definite toxic effects. 

1. Cyanosis.—Cyanosis following sulfanilamide therapy may be attributed 
to the presence of either methemoglobinemia or sulfhemoglobinemia. 

a. Sulfanilamide is capable of causing acidosis-producing methemoglo- 
binemia in a considerable percentage of individuals taking large doses of the 
drug. In the majority of human beings, the administration of sulfanilamide 
brings about a fall in the serum sodium and potassium, and a corresponding 
rise in the excretion of these substances in the urine, with a resulting fall in the 
carbon dioxide combining power for the plasma. When sodium bicarbonate or 
the amide form of nicotinic acid is used, cyanosis due to methemoglobinemia 
is definitely reduced or entirely disappears. Sulfathiazole and sulfadiazine do 
not produce a fall in the carbon dioxide combining power of the plasma. 

Of the possible dangers attendant upon sulfanilamide therapy, the occur- 
rence of sulfhemoglobinemia is probably the most important. It presents a 
serious complication in a sick patient, for it represents a permanent loss of the 
blood involved. Spectroscopic examination and hemoglobin determination of 
the blood are the most reliable means of differentiation of the cause of cyanosis. 
Sulfhemoglobinemia may persist six weeks after treatment has been discontinued. 

b. Oceurrence of cyanosis during administration of sulfathiazole or sulfa- 
diazine is rare. 

2. Bone Marrow Depression.—Since sulfanilamide is essentially a substi- 
tuted aniline, the presence of the hemolytic properties of the benzine structure 
is obviously possible. 

a. Erythrocytic: A hemolytic anemia may result from the use of sulfa- 
nilamide which is quite striking in its resemblance to the hemolytic crisis arising 
from the use of phenylhydrazine. The blood picture itself shows a sharper 
decrease in the number of erythrocytes, with a proportionate decrease in the 
amount of hemoglobin, evidence of both erythrocytic regeneration and destruc- 
tion, together with leucocytosis. 

Rarely is even a moderately severe anemia caused by sulfathiazole. During 
sulfadiazine therapy, no erthrocytic degeneration has as yet been reported. 
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b. Leucocytic: Cases of leucocytic depression are constantly being reported 
during the course of sulfanilamide therapy, varying from a mild leucopenia to 
a complete agranulocytosis. 

Leucopenia and neutropenia are rarely encountered with sulfathiazole. 
Only one case of fatal agranulocytosis has been recorded in the literature, di- 
rectly related to treatment with sulfathiazole. 

Moderate leucopenia occurs only in an occasional patient during suifa- 
diazine therapy. Treatment should be guided by blood counts whenever pos- 
sible during the administration of any drug in this group. 

3. Skin Manifestations.—a. Sulfanilamide: As with any chemotherapeutic 
agent, the possibility exists of the occurrence of typical allergic phenomena of 
the skin. Confirmatory of this are the reports of urticaria following the use of 
sulfanilamide. However, the most frequent cutaneous manifestation following 
sulfanilamide therapy is a maculopapular eruption identical in appearance to 
measles, with intense itching and fever. The rash usually appears on anywhere 
from the fifth to the ninth day of treatment and disappears about thirty-six 
hours after withdrawal of the drug. In addition to the toxie erythema, pur- 
puric phenomena have been reported, indicating that sulfanilamide possibly pos- 
sesses vasculotoxie properties. Another interesting but unexplainable skin mani- 
festation is a photosensitization present in certain cases, rendering the patient 
extremely susceptible to sunlight, and to ultraviolet light. 

b. Sulfathiazole: A higher incidence of dermatitis during sulfathiazole 
therapy than that occurring during sulfanilamide therapy is reported by Spink. 
The type of eruption commonly observed in patients is a red nodular lesion 
simulating in appearance erythema nodosum lesions. This tends to appear on 
the anterior aspects of the lower extremities and frequently involves the skin of 
all extremities. 

e. Sulfadiazine: Patients seem to tolerate this drug better than they do 
sulfathiazole. Occasionally a patient has been observed to develop a dermatitis 
similar to that caused by sulfathiazole. In general, upon the basis of reports 
made thus far, sulfadiazine appears to produce, for the most part, less toxic 
manifestations than any of the other drugs. However, before any definite con- 
clusions ean be reached, further data should be awaited based on more extensive 
use of this drug. 

4. Nervous System Manifestations——In most instances, the administration 
of any one of these drugs has a distinetly depressing effect. The incidence dur- 
ing sulfathiazole therapy is less marked, and during sulfadiazine, infrequent. 
Headache, dizziness, lassitude, and general malaise are of common occurrence. 
The mental confusion often present is said to be of the same character as the 
toxemia produced by ethyl aleohol. For this reason, alcohol is contraindicated 
during therapy, as it tends to accentuate the cerebral toxic manifestations. 
Patients who are receiving any of these drugs should be warned against driving 
automobiles, because dizziness and decreased mental acuity, in many cases, ren- 
der the driver dangerous on the road. 

\. Gastrointestinal Tract Manifestations.—The gastrointestinal tract is fre- 
quently affected following ingestion of the sulfonamide compounds, manifesting 
an idiosynerasy by nausea, vomiting, abdominal pain, and diarrhea. It is fairly 


478 Clyde Benjamin Kayne 


well established that the foregoing effects of sulfanilamide and its derivatives 
originate in the central nervous system, although local factors may possibly 
play a role. 

6. Depressed hepatic function is oceasionally recognized through the brom- 
sulphonephthalein excretion test. Those patients who become jaundiced upon 
administration of sulfanilamide must be carefully watched for the possibility 
of liver dysfunction, even though it may be directly due to destruction of eryth- 
rocytes. Most patients showing evidence of liver dysfunction recover with 
no indication of permanent damage. Sulfathiazole is less toxic in this respect 
than is sulfanilamide. From reports available, sulfadiazine does not produce 
liver dysfunction. 

7. Eye Signs.—Examination of the conjunctiva and sclera for injection 
or paleness should be made during the course of treatment. Jaundiced sclerae 
together with pale conjuctivae are a probable indication of developing acute 
hemolytic anemia. In those instances where the conjunctivae are normal, yet 
the sclerae are jaundiced, it may probably indicate liver damage. Injected 
sclerae and conjunctivae, together with smarting and burning of the eyes, oe- 
cur as a toxic manifestation only in the course of sulfathiazole therapy. These 
symptoms usually appear after several days of treatment. They will clear up 
soon after withdrawal of the drug. 

8. Oral Manifestations—The oral mucous membrane should be examined 
carefully and inquiry made as to whether or not the throat is sore. A patient 
receiving therapy with any one of these drugs for more than a week, and who, 
while under treatment, develops a sore throat or complains of inflamed and 
painful mucous membranes, may be developing an agranulocytosis. If ade- 
quately treated, it would be unlikely that a hemolytic streptococcal infection 
was taking place. Another manifestation is the appearance of an erythema of 
the buccal mucous membranes, which often accompanies the nodular eruptions 
occurring on the anterior aspects of the extremities during sulfathiazole therapy. 
Though these lesions are rare occurrences, dentists should be observant of them, 
since serious complications may be avoided through early detection. 

9. Drug Fever—This condition, unaccompanied by other toxic manifesta- 
tions, has occurred quite frequently. Often, it is necessary to differentiate the 
fever due to therapy with these drugs from that due to infection. It is interest- 
ing to note that patients usually have one or more days of normal temperature 
before they develop fever from the drug action. In testing for recurrence, a 
small dose, about 5 grains of the desired drug, should be administered to ascer- 
tain whether the fever symptoms will recur. 

The treatment of severe toxic effects, aside from the withdrawal of the 
drug, consists of forcing fluids, blood transfusions (particularly in leucopenia, 
hemolytic crisis and sulfhemoglobinemia), and the administration of oxygen, 
sodium bicarbonate, and the amide form of nicotinic acid, when cyanosis is due 
to methemoglobinemia alone. 


ADMINISTRATION 


General._—Prevention and control of infection involving the cellular tissues 
and bony structures comprising the dental mechanism are of vital concern 
to the dental surgeon. The mode of action and the manner in which sulfa- 
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nilamide, sulfathiazole, and sulfadiazine behave in the tissues of the body, 
reveal the plausibility of their employment in dental surgery. Too, the fact 
that their toxic manifestations can be readily detected, controlled, and for the 
most part quickly eliminated, adds immeasurably to their successful adminis- 
tration. 

These chemotherapeutic agents are administered intraorally or parenterally 
in the following dental infections; acute abscess, cellulitis of the face and neck, 
and osteomyelitis, as adjunctive therapy. I stress this point, for we must be 
mindful of all other proved measures of value in the treatment of a given infec- 
tion; such treatments as administration of intravenous infusions of saline and 
glucose, blood transfusions, administration of specific sera, antitoxins, ete. This 
is especially true in the advanced eases of diffuse suppurative cellulitis and 
osteomyelitis or in those rare instances in which an infection has become systemic 
with positive blood cultures. In those cases of the afore-mentioned infections, 
surgical intervention for drainage should be employed when conditions render 
this procedure advisable, since recovery otherwise cannot possibly take place. 

The selection of a drug for a given infection is necessary, for sulfanilamide 
or sulfadiazine is used to better advantage in combating streptococci, whereas 
sulfathiazole is relatively specific for staphylococci. For this reason bacteriologie 
cultures should be made to obtain the correct etiologic diagnosis. However, 
when one is confronted with an acute infection, involving the dental organ in 
which one of the chemotherapeutic agents is effective, one should never hesitate 
to employ any one of these drugs immediately. Then, if the results of the 
bacteriologic cultures indicate the presence of organisms against which another 
compound is more effective, a change can be made. 

Of prime importance in establishing a rational basis for therapy is the 
ability to correlate the concentrations of the drug in the blood with the clinical 
improvement. This is done with the Marshall test. In the acutely ill, it is essen- 
tial to attain a level of 10 mg. per hundred cubic centimeters as quickly as pos- 
sible. In adults, to accomplish this a large initial dose of 75 to 90 grains (5 to 
6 Gm.) is given followed by repeat doses of 15 grains (1 Gm.) at four-hour 
intervals for the first twenty-four to forty-eight hours. If the temperature 
recedes and there is a general clinical improvement, the dosage is then reduced 
to 60 grains (4 Gm.) per day, in divided doses, until complete improvement takes 
place. If the temperature does not recede, the initial dose of 90 grains (6 
Gm.) is maintained until such time as the temperature does drop. Clinical 
observation has taught us that in the acute stage of osteomyelitis, the drug must 
be continued for at least two weeks after apparent resolution, as otherwise re- 
lapses are frequent. 

For children the dosage is correspondingly less. However, it must be kept 
in mind that the amount of drug per pound or kilogram of body weight required 
to establish adequate levels of the drug in the blood of children is considerably 
greater than that needed in adults. This variation is due to the fact that the 
fluid intake per kilogram of body weight is normally greater in children than 
in adults, and when fever is present, this difference is even more marked. The 
average dose for children should be computed on a basis of one grain per pound 
of hody weight. 
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The drugs are excreted almost entirely in the urine. Thus, the greater the 
volume of urine, the greater the excretion of the drug. This fact must also be 
taken into consideration in prescribing for children. As improvement occurs, 
the dose is gradually reduced. Prompt, adequate, and, on occasion, intensive 
use of one of these chemotherapeutic agents has produced gratifying results. 

It might be well to note here that in giving sulfanilamide, sulfathiazole, or 
sulfadiazine, adequate amounts of fluids are a prime necessity, because of the 
greater possibility of renal calculi being formed in concentrated urines. Long 
suggests 3,500 ¢.c. per day intake of fluids. The urine output should be main- 
tained at 1,000 ¢.c. or more per day. Any drop in the urine output should be 
viewed with alarm if the fluid intake has been properly maintained, since it 
may be evidence that the drug in use is damaging the kidneys in some manner. 
In the face of a normal urine output the administration of the drug should not 
be stopped because of the presence of erystals. Gross blood appearing in the 
urine at any time in the course of therapy is good enough reason for stopping 
therapy. 

Other precautionary measures during intraoral or parenteral administration 
of the drugs are: 1. the maintenance of an adequate vitamin diet, and 2. avoid- 
ance of the use of anesthetic doses of barbiturates. 

The following vitamin units per day are recommended : 

Vitamin A, 6000 international units 
Thiamine Chloride, 3 mg. 

Riboflavin, 3 mg. 

Niecotinie Acid, 50 mg. 

Ascorbie Acid, 100 mg. 

Vitamin D, 100-200 international units 

Local Uses.—The application locally of the sulfonamides is most useful as 
a prophylactic measure in tooth sockets immediately after extraction; in com- 
pound fractures of the jaws; and in areas in which surgical procedures have 
been done, such as extirpation of cysts, apicoectomies, and alveolectomies. 

Comments on the advantages derived from their local use are conflicting. 
Some observers point out that they are of little value. Some believe there 
actually is an increase in local irritation producing postoperative pain and inter- 
ference with healing. The majority maintains there are definite beneficial re- 
sults obtained from their use locally. 

Specific immunity and the defense mechanism of the individual vary 
from day to day; therefore, accurately, controlled observations are difficult to 
establish. Also, a blood level concentration determination is impossible, for 
the amount used locally is not sufficient to raise the blood level appreciably. 
Therefore, one must rely on one’s clinical observations over a period of time to 
determine whether or not the results obtained warrant their use. 

On the basis of observations obtained from experimentation in vitro, it 
can be assumed that these chemotherapeutic agents exert a sufficient degree of 
bacteriostasis, when employed locally. My observations during the past several 
years, in using these drugs locally, has been that the incidence of dry sockets and 
other postoperative sequelae has been materially reduced. Many of my col- 
leagues have had similar experiences. On a few occasions, I have had the 
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opportunity to examine some postoperative cases in which one of the drugs had 
been used and where complicating factors were found such as small sequestra 
of bone, or granulations, and neglected oral hygiene. It may be well to state 
here that these drugs will not cover up the negligence of the operator or the 
patient. Their prophylactic use is predicated upon proper surgical technique 
and oral hygiene. 

In local applications the use of the powdered crystals of the sulfonamides is 
preferred because they are more readily absorbed. Sulfanilamide is my drug 
of choice because of its higher degree of specificity for streptococci; and a strep- 
tococci infection is the one most feared. In tooth sockets, from 3 to 5 grains are 
sufficient. Care must be exercised not to pack too tightly, as this may cause a 
shutting off of the circulation. In surgical procedures the amount used depends 
upon the extent of the operative area. 

The use of the sulfonamides in dry sockets, per se, has not proved of value. 
Likewise, in cases of Vincent’s infection, no favorable results ensued from either 
local or oral administration. In compound fractures of the maxilla and man- 
dible as much as 30 to 40 grains have been employed directly into wounds, with 
excellent results. 

In conclusion, I wish to emphasize that from our knowledge concerning 
the sulfonamides, their use is of invaluable aid in dental sepsis involving acute 
abscess, cellulitis, and osteomyelitis, and as a prophylactic measure in compound 
fractures of the jaw, and all surgical procedures. We must be mindful of the 
toxie reactions of the drugs when these are employed orally or parenterally. 
For this reason, collaboration with the physician is advisable. 
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Case Reports 


CASE NO. 67 


OSTEITIS FIBROSA 


CHARLES J. SmitH, D.M.D., PRoviveNce, R. I. 


HIS bone disease was first described by von Recklinghausen in 1891. More 

recently there has been a greater consideration of bone disturbances that 
appear to be connected with parathyroid activity ; Geschickler, Copeland, Hunter, 
Turnbull, and Thoma have recognized this disease as it affects the jaw bones and 
particularly the mandible. 

Osteitis fibrosa usually affects children and young adults. Like all slow- 
growing diseases, it may not be recognized until there is some departure of the 
bone from the normal in the x-ray appearance. There may be an apparent 
swelling without pain, redness, or rise in temperature. 


Fig. 1. 


Osteitis fibrosa may be associated with a hyperthyroidism, an excessive 
amount of calcium in the blood serum, but quite often it may oceur without 
parathyroid activity. It may be circumscribed, locating in a single bone, and 
very often it affects the long bones. The skull may be involved, and the mandible 
is more frequently affected than the maxilla. Most often, when this disease 
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occurs in the jaw bones, its presence is noted by a member of the family or by a 
friend who notices an asymmetry of the facial contour. This is regrettable, for 
when changes in the facial appearances occur, much bone disturbance has already 
taken place, and operative procedure may have to be quite radical. 

The progress of the condition is painless and differential x-ray diagnosis is 
difficult. Without demonstrations of similar disturbances by the x-ray in other 
bones of the body, a biopsy should be made before surgical procedure is at- 
tempted. The clinical observations, coupled with x-ray interpretation and the 
results of a biopsy, govern also the amount of surgery necessary to eradicate 


the disease. 


Fig. 2. 


REPORT OF CASE 


The patient, a young married woman, the mother of one child, has been 
well except for the local condition of which she has complained. The radio- 
grams (Figs. 1 and 2) show the changes that have occurred in the mandible. 
There was no demonstration of the disease in other bones. A biopsy was taken 
and examined by Dr. Earl Clarke, Pathologist at the Rhode Island Hospital, 
and by Dr. Mallory of Boston, and both agreed that complete resection of the 
mandible was indicated. When such a decision has been made, it is the ob- 
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ligation of the surgeon, or the oral surgeon, and the dentist involved, to collabo- 
rate; for the postoperative result is successful only if successful appearance and 
function are attained. Therefore, where radical resections of the jaws are con- 
templated, the cooperation of the surgeon and the dental surgeon is truly in- 


dicated. 


Fig. 4. 


After a decision has been made by the surgeon, he marks out on the radio- 
gram just where the lines of resection will be made, and it is then the duty of 
the dental surgeon to prepare the necessary splints to retain the parts in their 
proper relationship. .Most fortunately, at the Rhode Island Hospital there is 


Fig. 3. 
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a close cooperation between the Surgical Services and those who serve as Dental 
Surgeons. In this particular case, Drs. Robert Baldridge and Emery Porter 
collaborated with the writer. Because of their collaboration, splints had been 
prepared previous to operation, and were partially inserted at the completion of 


the operative procedure. 

Osteo-periosteal or bone grafts of course may not be attempted for quite 
some time after such resections. Such grafts must be inserted in a sterile field, 
and therefore must be done extraorally, when there is no possible chance of 
infection from the oral cavity. The radiograms (Figs. 3 and 4) depict the re- 
sult of operation, with the splints applied. 

To summarize, the cause of this disease is unknown; it is supposed that it 
may be the result of injury, a low-grade inflammatory condition, or a disturbance 
of the function of the endocrine glands. 
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CASE NO. 68 


OSTEOMYELITIS OF THE MANDIBLE FOLLOWING ALCOHOL 
INJECTION IN MENTAL FORAMEN 


A. R. Sorset, D.D.S., Sisseton, S. D. 


HE patient, a male, aged 81, was afflicted with tie douloureux. 

About September, 1940, he had a mental foramen injection for tie 
douloureux. There was considerable trauma by the needle in finding the mental 
foramen according to the patient’s description of the injection, and I presume 
an infection was introduced. 

Examination.—The first part of November, 1940, he reported to this office, 
and on examination, I found numerous fistulous openings in the gingival tissue, 
and some swelling and bulging of the mandible on the right side. 

The x-ray showed extensive osteomyelitis nearly to a point of a pathologie 


fracture (Fig. 1). 


Fig. 1.—Roentgenogram of mandible, Nov. 4, 1940. 


Operation.—The crest of the ridge was opened quite extensively. The area 
was irrigated daily, and drains were inserted after each irrigation. When the 
sequestrum was loosened completely, two pieces of necrotic bone were gently 
removed. The irrigation was continued daily until healing and the bone com- 
pletely regenerated. 

Calcium, phosphorus, and cod-liver oil were prescribed. The jaw was 
exposed to ultraviolet ray daily for the first month, care being used not to get an 
overexposure. Figs. 2 to 7 show a series of roentgenograms recording the subse- 
quent improvement. 
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In looking for a possible cause of the tic from which the patient had previ- 
ously suffered, calcification of the external maxillary artery was discovered 
(Fig. 8). According to some authorities, calcification in the terminal vessels of 
the extremities is sumetimes the cause of considerable pain. In view of the 
calcification of the external maxillary artery, it is possible that the mandibular 
artery was likewise affected, and the impeded circulation may have been a 
factor in the development of so extensive bone destruction. 


Fig. 2.—Nov. 25, 1940. Fig. 3.—Nov. 29, 1940. Fig. 4.—Dec. 20, 1940. 


Fig. 5.—Jan. 30, 1941. Fig. 6.—March 12, 1941. Fig. 7.—Nov. 18, 1941. 


Fig. 8.—Calculus deposited on external maxillary artery. 
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Editorial 


The Dental Journal, a Substitute for the Educational Opportunity of the 
American Dental Association Meeting 


The annual meeting of the American Dental Association has been post- 
poned by action of the Board of Trustees. Although we are in hearty agree- 
ment that under present conditions a national meeting is not warranted, we 
regret that through this postponement, an outstanding opportunity for the ex- 
change of new knowledge has been withdrawn, eliminated at a time when so 
many desire to acquire information that may be needed if they join the Dental 
Corps of the Army or the Navy, or if they are called to duty in case of emergency 
at home. Military dentistry brings problems not encountered in civilian prac- 
tice, and in civilian defense work the dentist should be prepared to do his share 
in first aid, and in the emergency treatment of wounds and fractures, especially 
those of the face and jaws. 

However, other methods of acquiring this new knowledge, of keeping abreast 
with the times, are available. Books present an opportunity to bring one’s 
knowledge up to date. Carlyle once said, ‘‘The true university of these days is 
a collection of books.’’ This was true then, and it is true now. New books are 
constantly being created; some are monographs which present new phases of 
practice; others are textbooks or reference books written principally for the 
student. These books are, however, also useful to bring the older practitioner 
up to date. He needs to add to his basic knowledge that which gives the modern 
student an ever-broader background, which includes many new facts and im- 
portant developments in the biologic sciences. He needs to enlarge his horizon 
of usefulness, because his profession is ever growing in scope. He must know 
the latest methods; he must be prepared for new tasks for which the need has 
arisen, so to speak, overnight. Those who do not go forward fall behind, and 
the reading of a new or revised book is one of the easiest ways to go forward and 
to improve one’s scientific knowledge. For a fraction of the price of a refresher 
course, without loss of working time, a systematic study of the latest books can 
continue one’s education. 

Another method of acquiring new knowledge is easily available. Every 
month, dental journals bring valuable information, written by well-known au- 
thorities. Dental journals furnish an opportunity for learning which is per- 
haps more effective than listening to papers read at a dental meeting. A friend 
of mine, a noted professional man, never goes to any meetings. He says that 
any new development or any new procedure which is valuable, sooner or later 
will appear in the literature. He does not have the time and energy to attend 
the great number of gatherings, which have become all too numerous, but he 
makes up for it by using odd hours to read his professional journals. He feels 
that the editorial staff will eliminate those papers that have no merit, will sift 
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the chaff from the wheat. He knows that published papers are in general more 
carefully prepared than lectures given at meetings, especially those lectures 
which are delivered extemporaneously. Sitting comfortably at home, he can 
take his time to study them; he can discontinue if an article is of no value to 
him; he can read it again if it has unusual practical merit; and he can go back 
to it later when the time comes to make use of some of the information it contains. 

Your editors feel that in these times, dental journalism has an obligation to 
bring to its readers knowledge that is useful, and that fulfills the requirements 
of the present day. The AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SURGERY 
will make a special effort to publish worth-while articles, to make up for the 
omission of the meeting of the American Dental Association. 

World War I had far-reaching effects on the development of our pro- 
fession, and there is no reason to believe that this War will not furnish oppor- 
tunities also which will make it greater still. However, we must be prepared; 
we must be willing to put in the time necessary to acquire the needed knowledge ; 
we believe with Disraeli that ‘‘The secret of success in life is for a man to be 


ready for his opportunity when it comes.’’ 
K. H. T. 


Abstracts and Reviews 


Acute Thrombocytopenic Purpura Following Sulfadiazine Therapy. Report of 
Case: By F. R. Whitehouse and C. H. Watkins, Proc. Staff Meetings Mayo 
Clinic 17: 140 (March 4), 1942. 


In treatment with the sulfonamide drugs, the most frequent serious com- 
plications are those involving the hemopoietic system, chiefly the erythrocytes, 
leucocytes, granulocytes, and blood platelets. 

Thrombocytopenic purpura is an extremely rare but potentially serious com- 
plication of sulfonamide therapy if the cause is not recognized. Acute purpura 
following administration of drugs usually is not serious if the offending drug is 
recognized and its administration discontinued ; hence, the importance of know- 
ing that thrombocytopenia can occur after administration of certain drugs. In 
this case platelets were not demonstrable in the peripheral blood ; however, biopsy 
revealed an increase in megakaryocytes in the bone marrow. Platelets numbered 
as low as 34,000 in the other case and in both eases generalized petechiae, 
ecchymoses, and other hemorrhagic phenomena were present. 

It is important to rule out primary blood dyscrasia as the cause of the 
symptoms before ascribing some drug as a precipitating factor. When hemor- 
rhagic phenomena develop and the number of blood platelets is reduced, hemor- 
rhagiec purpura, acute leucemia, and aplastic anemia must be considered as 
possible underlying factors, for thrombocytopenia occurs in all three condi- 
tions. Hemorrhagic purpura usually is characterized by cyclic hemorrhagic 
episodes, with remission between attacks. These episodes may be minor, 
but a eareful history usually will elicit such occurrences. Acute leucemia 
ean be diagnosed by the presence of a high proportion of immature cells in the 
peripheral blood and usually a palpable spleen; in aplastic anemia the entire 
myeloid marrow is involved, with reduction in the number of erythrocytes, 
granular leucocytes, and blood platelets. We were unable to obtain any history 
of primary blood dyscrasia in the case we are reporting. This case fulfilled the 
diagnostic essentials of acute thrombocytopenic purpura, namely, (1) bleeding 
from the mucous membranes and into the subeutaneous tissues; (2) marked 
reduction in the number of blood platelets; (3) normal coagulation time and 
quick prothrombin time; (4) prolonged or absent retractility of clot; (5) normal 
or increased regeneration of erythrocytes, depending on the degree of hemor- 
rhage; (6) no unusual change in leucocytes, and (7) absence of marked spleni¢ 
enlargement or lymphadenopathy. 


Report of Case 


The patient, a white man aged 37 years, registered at the Mayo Clinic and 
was admitted to the hospital on Sept. 29, 1941, because of a febrile illness asso- 
ciated with a dry cough of one week’s duration. Moderate weakness and some 


loss of weight had been noted for about six weeks prior to the illness. Roent- 
genograms of the thorax taken by the physician in the home locality had revealed 
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multiple circumscribed infiltrations in both lungs, the right lung being some- 
what more involved than the left. A roentgenogram taken a few days later had 
revealed that the infiltrated areas had broken down centrally and that abscesses 
had formed. Roentgenograms taken at the eclinie disclosed essentially the same 
condition. 

The patient’s temperature ranged between 98.6 and 102° F.; he had profound 
anorexia, looked cachectic, and had a dry, hacking, cough productive of small 
amounts of a greenish yellow purulent sputum. His general health, however, 
was surprisingly good, and he did not at first look as ill as he actually was. 
At first, examination of the thorax did not reveal any pathologie signs; a later 
examination revealed only signs of fluid. Examination of the sputum for 
Mycobacterium tuberculosis, fungi, yeasts, molds, and other pathogenic organ- 
isms, including Klebsiella pneumoniae (Friedlinder’s bacillus) and spirochetes 
gave negative results. After a gradual downhill course, pleurisy developed on 
the left side on Oct. 11, 1941, and effusion followed. On Nov. 4, 1,100 e.c. of 
clear, thin pus was removed from the left pleural space and on Nov. 6, another 
800 ¢.c. of thick green pus was removed; the culture of the pus removed on 
Nov. 6 revealed the presence of green-producing streptococci. On Nov. 7, closed 
drainage of the empyema on the left side was established, and on Nov. 14, resee- 
tion of a rib and open drainage of the empyema were carried out. The tempera- 
ture, which had ranged between 98.6 and 102° F. daily, returned to almost nor- 
mal. During this time the pulmonary infiltrations with formation of abscess had 
partially resolved; a roentgenogram of the thorax taken on Nov. 26 disclosed 
that the lungs had cleared markedly except for bilateral abscesses in the region 
of the axillary line. 

The patient had received sulfathiazole for about five days at his home be- 
fore his first admission to the Mayo Clinie without effect on the disease or with- 
out causing any untoward reaction. At the Mayo Clinic he received sulfadiazine 
for six days, Oct. 5 to 10, 1941, without apparent effect and a week later he was 
given another course of sulfadiazine for another six days. On the second or 
third day of this second course of sulfadiazine, a moderate amount of bleeding 
from the gums was noted. This bleeding became increasingly severe; blood 
caked on the patient’s teeth and flowed from his mouth almost constantly. A 
blood smear on Oct. 20, on the fourth day of treatment with sulfadiazine, revealed 
the presence of marked thrombocytopenia. On the fifth day the blood platelets 
numbered only 20,000 per cubic millimeter. The bleeding time was two hours 
and the coagulation .time, three minutes and five seconds; retractility of the 
blood clot was not noted in twenty-one hours. The Quick prothrombin time 
was eighteen seconds (normal, nineteen seconds); erythrocytes numbered 
3,900,000 and leucocytes 23,400 each per cubic millimeter of blood; the value for 
hemoglobin was 10.5 Gm. per 100 ¢.c. of blood. Administration of sulfadiazine 
was discontinued the next day and a transfusion of 500 ¢.c. of citrated blood 
was given. The patient was much improved symptomatically after the trans- 
fusion and the bleeding from the gums ceased. A tourniquet test at this time 
gave positive results. The number of blood platelets slowly returned to normal 
and about three weeks later numbered 480,000. Four and a half weeks later, 
on Nov. 24, 60 grains (4 Gm.) of sulfadiazine was given and on the next day 
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45 grains (3 Gm.). The number of platelets on Nov. 25 was 138,000 and ad. 
ministration of the drug was discontinued. Purpuric bleeding or other hemor. 
rhagic phenomena were not noted at this time. The patient was dismissed 
from the hospital, and he returned home. 

The patient returned to the Mayo Clinic and hospital on Dee. 22, 1941. at 
which time the involved region of the left lung had increased in size and was a 
definite abscess; the involved region on the right had cleared considerably, 
Open drainage of the abscess of the left lung was instituted on Dee. 23; the 
abscess measured 5 by 4 em. On Jan. 2, 1942, the patient had recovered and 
was dismissed from the hospital. A definite diagnosis of the pulmonary condi- 
tion was not made and the etiologic factor is a matter for speculation. It was felt 
that the abscesses probably were due to emboli in spite of the fact that a focus 
of infection could not be demonstrated. 


AUTHORS’ SUMMARY 


In a case of abscesses of the lungs in which the etiologic factors were un- 
known, sulfadiazine was given in three short courses after a short course of 
sulfathiazole. Thrombocytopenic purpura developed shortly after the onset of 
the second course of sulfadiazine as far as is known, and thrombocytopenia de- 
veloped immediately after the third course of sulfadiazine. 

It is urged that thrombocytopenic purpura as a result of sulfadiazine, as 
well as the other sulfonamide compounds and other drugs, be considered when 
purpurie manifestations present themselves during treatment, and that further 
treatment with sulfonamide compounds, if absolutely essential, be continued, if 


at all, with extreme caution and with every safeguard for the patient. 
T. J. Cook. 


Announcement 


New York University College of Dentistry announces postgraduate course in Inhalation 
Anesthesia, with special emphasis on Nitrous Oxide-Oxygen Anesthesia conducted by Dr. E, A. 
Rovenstine, Professor of Anesthesia, N. Y. U. College of Medicine and Bellevue Hospital, and 
Dr. A. 8S. Mecca, Assistant Professor of Oral Surgery, N. Y. U. College of Dentistry and 
Bellevue Hospital. 

The course will consist of lectures and practical demonstrations conducted in six suc- 
cessive three-hour morning sessions. It will deal with the theory and practice of general 
anesthesia in ambulatory cases, and patients cared for in private practice. To give the student 
a sound foundation and background, the subject will consist of a discussion of the mechanics 
of anesthesia and the principles and technique of administration. Special attention will be 
given to the examination of the patient, proper steps in positioning, also the principles of ad- 
ministration. With respect to the technique of administration, the cardinal points in symp- 
tomatology, complications and emergencies will be stressed. A detailed study will be made of 
postoperative observation of patients, bearing directly on psychologic principles and rest. 

The course will be given on Friday mornings from Oct. 2 to Nov. 6, inclusive. Tuition 
$60, half of which accompanies your application, the remainder is paid on entrarce to the 
course. Classes will begin at 9 A.M. and continue to 12 o’clock noon. 

Direct all communications to the Office of the Dean, N. Y. U. Dental College, 209 East 
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SCLERODERMA OF THE FACE WITH INVOLVEMENT OF THE 
ALVEOLAR PROCESS 


JOHN P. Loosy,* D.D.S., ANp Lester W. Burxket,t D.D.S., M.D. 
PHILADELPHIA, PA. 


CLERODERMA is a rare disease that is characterized by a hardness and 

rigidity of the affected parts of the skin and subcutaneous tissues. Secondary 
changes, due to pressure, may take place in the underlying structures. The 
tongue and oral tissues are frequently involved. The oral lesions of scleroderma 
are said to be rapidly progressive. 

There are two main types of scleroderma: (1) the generalized and (2) the 
cicatrixing, cireumseript or ‘‘coup de sabre’’ form. Both may involve the oral 
tissues. 

This condition was first described by Curzio of Naples in 1752.'| Gintrae in 
1847 suggested the name scleroderma and described the generalized and linear 
plaque form of the disease. These two forms of the disease are still recognized, 
and the latter is frequently known as the cicatrizing form because of its re- 
semblance to a prominent scar. 

Scleroderma is most common between the fortieth and fiftieth years of age, 
although all ages may be affected. There is a 2:1 predisposition for the female 
sex. The exact cause of this unusual condition is not known. There are four 
general theories as to its etiology, several of which are supported by both clinical 
and experimental studies. The disease is believed to be due to (1) endocrine 
dysfunction, (2) vaseular change, (3) disorders of the nervous system, and 
(4) miscellaneous toxie and infectious agents.” 

In support of the endocrine theory of etiology is the fact that hypo- or 
hyperthyroid function is frequently associated with the condition.’ Leriche 
and Jung‘ believe that scleroderma is a cutaneous form of chronic hyperthy- 
roidism. The injection of parathyroid extract in young pigs and rats has pro- 
duced lesions similar. to scleroderma. In fact, parathyroidectomy has given 
‘“‘good’’ results in some human eases. Adrenal and pituitary dysfunction also 
have been noted associated with cases of scleroderma. Dysfunction of these 
organs is probably related to the disease through the action of their secretions 
on the sympathetic nervous system. 

Vascular changes are commonly observed in scleroderma. They consist 
of an obliterative endarteritis.. They are consistently observed in the small 
arterioles where the elastic fibers are completely absent. Stokes® believes that an 
endarteritis is the basic lesion and that the changes in the skin, the connective 
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tissue, and the muscle tissue are secondary to a decreased vascular bed. Rake, 
on the other hand, states that while it is true that endothelial and intimal pro- 
liferation of the small arteries of the dermis occurs, vascular changes may be 
lacking in cases of pure scleroderma. 

Scleroderma is clinically frequently related to diseases of the nervous sys- 
tem.” * It is often associated with hemiatrophy or some other tropho-neurosis, 
In scleroderma circumscripta or the ‘‘coup de sabre’’ form, the skin lesions ap- 
proximate frequently the distribution of a nerve or nerve roots. Peripheral 
traumatic nerve injury has been known to precede the development of the lesion. 

A wide variety of miscellaneous toxic agents such as shock, exposure to 
cold, or arsenical intoxication® has been known to precede the clinical develop- 
ment of the disease. Scleroderma has followed scarlet fever, measles, diphtheria, 
pneumonia, and influenza. Areas of scleroderma may follow the edema charac- 
teristic of streptococeal infections. Infected teeth and tonsils have also been 
regarded as etiologic factors. 

The histologic findings in scleroderma are characteristic. The epidermis is 
usually slightly thinner than normal but hyperkeratinized. The papillary epi- 
thelial projections, when present, are small and atrophic. There may be pig- 
mentation of the rete Malpighii. The area normally occupied by the dermis is 
composed of dense, cell-poor, scar tissue consisting of numerous interlacing 
hyaline fibers. There is no evidence of inflammation. Vascular changes charac- 
terized by intimal and endothelial proliferation are frequently observed. The 
sebaceous glands and hair follicles are usually absent, while the sweat glands 
are small and atrophice. 

The initial stages of the disease are seldom recognized by the patient.” 
Characteristically there are edema and thickening of the skin. This is soon 
followed by an induration and atrophy of this structure and the subcutaneous 
tissues. These initial symptoms may be accompanied by bone or joint pains. 
In children the disease is known to run an acute and rapid course. One charae- 
teristic of the disease is that the skin cannot be picked up by the patient. Pain 
is not a constant symptom, but numbness and tingling of the area may be pres- 
ent in the prodromal stage. 

Pigmentation of the involved area, varying from an ivory or yellowish 
color to a deep bronze, is common. Calcium deposits have occurred in the af- 
fected areas. Rarefying osteitis with actual atrophy of the bones has been 
reported. Secondary joint changes may occur such as in Crawford’s case, where 
an osseous bridge was formed across each hip joint." 

Changes may take place in the voluntary muscles, furnishing clinical evi- 
dence of the relationship of scleroderma to dermatomyositis.2 In marked cases 
sclerodactylia and bilateral juvenile cataract have been reported.* Hemiatrophy 
is fairly common in eases of facial involvement, sometimes accompanied by false 
ankylosis.’** ** A typical masklike appearance of the facial tissues may result 
from the union of the superficial and underlying tissues. 

The oral cavity is frequently involved. Involvement of the tongue, soft 
palate, and larynx is common in cases with oral manifestation. The tongue 
may become so stiff that eating is difficult..* Dysphagia is a common manifesta- 
tion. ** Prinz and Greenbaum” state that in about 51 per cent of the oral 
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eases the gingiva is involved. He does not mention involvement of the alveolar 
process or interference with normal tooth eruption. Thoma** has described re- 
sorption of the alveolar bone and tilting of the teeth due to extrinsic pressure. 
This is the only mention of scleroderma involving the alveolar process that was 
found in the literature. 

There is no specific treatment for scleroderma. Radical measures such as 
parathyroidectomy have been recommended in a few cases. A small percentage 
of cases regresses spontaneously.’® Iontophoresis with acetyl-beta-methylcholine 
chloride has produced temporary regression in some instances.’® Perez and co- 
workers?’ report good results in two cases treated with dihydrotachysterol (A.T. 
10). In general the condition is treated by physiotherapy. 

The prognosis is variable. The process may remain stationary or in other 
eases progress until marked disfigurement and ineapacitation result. 


CASE REPORT 


The patient, P. L., was a young girl almost 8 years of age. Her early 
development, both physical and mental, was normal. Her past medical history 
was not unusual. She experienced the usual childhood diseases without signifi- 
cant complications. The review of her systems was essentially negative. Her 
deciduous dentition was said to have been normal in respect to time of eruption, 
appearance, and arrangement of the teeth. 

The onset of the scleroderma dated back to February, 1939, approximately 
three years ago. A definite linear marking of the face just to the left of the 
midline was noted by a relative when the patient returned from playing in the 
snow. Upon questioning, the patient denied receiving any injury to this area 
during the playtime and was unaware of any change in the tissues until they 
were called to her attention. The possibility of frostbite was considered, but the 
mildness of the weather and the peculiar distribution of the lesion precluded 
this possibility. 

During the next ten days the searlike area increased in distribution and 
prominence until it extended from above the hairline to beneath the lower 
border of the mandible. At no time was there edema of the involved area and 
no local prodromal symptoms were noted by the patient. The depressed areas 
were sensitive to pressure for the first few weeks. The lesions reached their 
greatest development in the course of two or three weeks. Slight improvement 
of the facia! lesions in respect to the mobility of the skin has been noted. 

Attention was called to the oral deformity by the failure of the maxillary 
left first incisor to ‘erupt along with the maxillary right first incisor. The 
patient was unaware of any oral lesion until this time. 

On examination the patient was found to be a friendly and cooperative girl 
who fortunately had not developed unfavorable mental reactions because of the 
disfiguring lesions. The linear scarred marking was plainly observed. On pal- 
pation the consistency of this lesion was identical in nature to an extensive 
cicatrix. The location and clinical appearance of the lesion are clearly shown 
in Figs. 1 and 2. Its position roughly outlines the terminal distribution of the 
sensory divisions of the fifth nerve. The involved area had a yellowish-ivory 
color in contrast to the usual flesh-pink tint. 
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Within the oral cavity the manifestations of scleroderma were confined 
solely to the alveolar gingiva and the alveolar process in the region of the 
maxillary left first incisor. These changes are shown in the models more clearly 
than in the clinical pictures taken of the mouth (Figs. 3 and 4). In the region 
of the maxillary left first incisor there was a deep scarring of the gingival 
tissues and a depression of the alveolar process which extended some distance 


ig. 1.—Scleroderma lesion to left of midline, producing marked. deformity in soft 


tissues of lower lip, 

Fig. 2.—Scleroderma involving facial area to the left of the midline, extending from 
above hairline to beneath the mandible. 


Fig. 3.—Models showing alveolar deformity. 
Fig. 4.—Cast showing alveolar deformity. 


from the ridge toward the mucobuceal fold. The tip of the first incisor was just 
visible in the base of the depression. Roentgenologic examination of this area 
reveals no osseous abnormalities (Fig. 5). X-rays taken at different angles 
showed almost normal radicular development of the unerupted first incisor. 
Palpation of the mandible revealed no irregularity of the bone. The facial de- 
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formity observed in this region was confined to the skin and subcutaneous tissues 
of the lip. No asymmetry was noted in the models of the mandible, and the 
roentgenograms of the mandible revealed no osseous changes. The tongue, 
soft palate, cheeks, and floor of the mouth were not involved. There was no 
dysphagia. Speech was normal. 

DISCUSSION 

Etiologic factors to be considered in this case are the exposure to cold (and 
snow) which preceded the development of the lesion or some disorder of the 
nervous system. The nervous involvement may have been secondary to the 
exposure to cold or some injury which the patient failed to remember. 

The distribution of the dermal and alveolar lesions outlines roughly the 
terminal sensory distribution of the fifth nerve. This location of the ‘‘ecoup de 
sabre’’ form has been noted by others. In this case only the areas supplied by 
the peripheral branches of the fifth nerve are involved. There is no atrophy 
of the area supplied by the central branches of this nerve, as is commonly 
observed in facial hemiatrophy. 


Fig. 5.—X-ray of anterior maxillary region. 


We have no definite proof that the failure of eruption of the maxillary left 
first incisor is the result of the scleroderma. There is, however, considerable 
negative evidence in support of this hypothesis, namely: (1) there is no familial 
history of congenital absence or retention of the teeth, (2) the eruption and 
shedding of the deciduous dentition were within normal ranges, (3) the erup- 
tion of the remaining permanent teeth was normal, (4) retention of a maxillary 
first incisor is an extremely rare dental anomaly, (5) the defect in the alveolar 
bone in this region followed the scleroderma. It was not congenital. 

The position of the retained maxillary left first incisor, as determined by 
the x-rays, corresponds roughly to a chronologic development of 51% years, the 
approximate age of our patient when she was afflicted with scleroderma. The 
pulp chamber and the degree of root calcification, as determined by x-ray studies, 
are comparable to the normally erupted tooth. The scleroderma appears to have 
affected the tooth eruption rather than the tooth development. 

In view of the chronologic development of the scleroderma in relation to 
tooth eruption and the peculiar location of the alveolar defect, it is believed 
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that the retention of the maxillary left first incisor is the result of alveolar 
involvement associated with the linear scleroderma of the forehead, face, and 
neck, 

SUMMARY 


A ease of linear scleroderma is reported in which the involved area corre- 
sponded roughly to the terminal distribution of the fifth nerve. There was a 
definite intraoral involvement in the region of the maxillary left first incisor, 
This consisted of a scarlike appearance of the oral mucosa which covered a 
depression in the alveolar process. The maxillary left first incisor was un- 
erupted although the development of this tooth, as judged by x-ray studies, was 
comparable to that of the normally erupted maxillary right first incisor. It is 
believed the retention of the left first incisor resulted from alveolar involvement 
due to scleroderma. 
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CYSTIC OSTEOCHONDROMA OF MANDIBLE 


Max H. Jacors, M.D., D.M.D., Boston, Mass. 


Deine osteochondroma of the mandible is quite rare. Most chondromas 
are solid. When eystie degeneration takes place, the cyst will be found 
to be filled with fluid of mucinous or serous character, or the products of fatty 
degeneration. 

Definition—A cystic osteochondroma is a benign tumor characterized by 
a proliferation of cartilage cells, in parts of which bone formation with cal- 
cification has occurred, and other parts of which have undergone cystic degenera- 
tion. 


Histogenesis—The mandible is preformed in membrane which overlies 
two bars of eartilage united in fetal life by connective tissue. This cartilage is 
known as Meckel’s cartilage. The condyle and coronoid processes are formed 
from accessory nuclei of cartilage, as well as are parts of the alveolar border. 


Following the conversion of the cartilage into bone, primitive cells' may 
become enclaved within the bone or periosteum, and later in life proliferate 
as a result of some form of irritation, such as trauma or inflammation. 

When these cartilage cell rests lie in the periosteum or on the surface of 
the bone and proliferate externally, the tumor formations are known as ecchon- 
dromas. When the cell rests proliferate within the bone, they are known as 
enchondromas. 

In those places where cartilage was meant to be converted into bone, the 
formation of a chondroma may be found to have within it islands of completely 
calcified bone, or osteoid tissue undergoing calcification. A tumor containing 
both bone and eartilage is termed an osteochondroma. 

The central osteochondroma is generally surrounded by a fibrous capsule. 
The tumor may become softened by mucinous degeneration? and cysts may 
form. These cysts may coalesce to form one large cyst and remain covered 
by a layer of cartilage, bone, and fibrous tissue. This entity is termed cystic 
osteochondroma. 

CASE REPORT 


R. W. F., a white woman, aged 44, had noted an increase in the size of the 
left side of the mandible of about two years’ duration. A few days before 
presenting herself, she had the mandibular left first and second molars and a 
horizontally impacted mandibular left third molar removed. During the re- 
moval of the impacted tooth, what appeared to be part of a cyst was excised. 
An x-ray film taken after the extraction of the teeth disclosed a large rarefied 
area. 

Examination revealed a marked bulging of the buccomandibular plate 
extending from the retromolar triangle to the first premolar. There was evi- 
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dence of recent extractions, and the interdental alveolar septi were exposed. 
The bulging buccal plate was tender to palpation, somewhat resilient, but was 
not fluctuant. 

X-ray Examination.—Lateral jaw x-ray films disclosed a large rarefied 
area in the left mandible extending from the vertical ramus to the apex of the 
first premolar, and from the lower border to the ridge. The interdental alveolar 
septi were present in the form of sequestra. The radiolucent area was marked 
by radiopaque islands. The outline of the radiolucency was lost in its superior 
and posterior aspects, and very distinct in its inferior and anterior borders, 
(Fig. 1). 

Differential Diagnosis.—Dentigerous or radicular cyst had to be considered. 
Because of the radiopaque islands present in the x-ray, cystic adamantinoma 
had to be ruled out. A tentative preoperative diagnosis of dentigerous cyst 
was made. 


Fig. 1.—Radiopaque islands in radiolucent area. 


Operation.—An incision was made from the anterior border of the ramus 
along the ridge of the left mandible to the cuspid. Another incision was made 
from the gingival margin of the cuspid to the mucolabial fold. The muco- 
periosteum was reflected and retracted, exposing the buccal plate. This bony 
plate had a somewhat mottled appearance, with yellowish-gray areas pre- 
dominating. The buceal plate was completely removed. Projecting from its 
inner aspect were spicules of bone piercing a fibrous capsule resembling a cystic 
sac. This sac was enucleated, the bony cavity eauterized with phenol, washed 
with aleohol, and packed with iodoform gauze. The mucoperiosteum was re- 
placed and sutured. 


Microscopic Examination.—Microseopie examination of the fibrous capsule 
revealed a highly cellular connective tissue. The connective tissue forming the 
body of the tissue varied greatly in appearance in different portions. In some 
parts it was found to be composed of dense parallel bands of collagen. In many 
areas this collagen was hyalinized. In other places the connective tissue was 
loose and reticular in structure, densely infiltrated by polymorphonuclear 
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leucocytes, lymphocytes, monocytes, and plasma cells. Capillaries were noted 
to be dilated and engorged. In many places hemorrhage had taken place with 
fibrin deposition. Other areas of the connective tissue had undergone necrosis 


Fig. 2.—Spaces between spicules of bone filled by loosely arranged connective tissue. 


Fig. 3.—Low-power view of area of cartilage. 


with dense polymorphonuclear leucocytic infiltration. Seattered here and there 
about the periphery of the connective tissue were small islands of stratified 
Squamous epithelium which showed no unusual features. 
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Microscopic examination of the decalcified hard tissue revealed it to be 
of mixed bone and cartilage. The bone was found in the form of small irregular 
spicules. The spaces between these spicules were filled by loosely arranged 
connective tissue (Fig 2). Bone cells could be seen in their lacunae. On the 
periphery of the bone spicules, the osteoblasts were large and numerous. In 


Fig. 5.—Complete regeneration of the mandible. 


some places the tissue was cartilage and seemed to be primitive (Figs. 3 and 4). 
It was hyaline, very pale staining, with numerous large rounded cells within 
it. In small areas the cartilage was seen to be ealcified—M. J. S., pathologist. 
Postoperative Diagnosis—Cystie osteochondroma. 
Comment.—This case illustrates the necessity for microscopic examination 
of all excised tissue. Clinical and roentgenologic examination justified the 
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Fig. 4.—High-power view of pale staining primitive cartilage with large rounded cells within it. 
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diagnosis of some form of cyst. Suspicion was aroused when the mottled bone 
was exposed and found to be almost transparent in some areas. 


CONCLUSION 


This ease is reported because of the rarity of cystic osteochondroma of the 
mandible. A lateral jaw x-ray film taken three years later showed complete 
regeneration of the mandible (Fig. 5). 
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PITFALLS IN HISTOLOGIC DIAGNOSIS: 
A CLINICO-PATHOLOGIC STUDY 


Lester R. Cann, D.D.S.,* New York, N. Y. 


NE of the greatest diagnostic aids at the disposal of the dental and oral 

surgeon is the histologic examination of tissue. This examination imposes 
on the examiner a heavy responsibility. The one submitting the tissue for 
examination is not without responsibility, either. What should the clinician 
do on his part? The biopsy should be taken from a typical portion of the 
lesion and should inelude, if possible, an adjacent and apparently normal piece 
of tissue. The specimen should immediately be placed in some suitable fixative, 
such as 10 per cent formalin. As detailed as possible a history must accompany 
the specimen. No pathologist is justified in making a histologic diagnosis with- 
out this accompanying story. 

Now let us consider the case of the examining pathologist. He must be 
conversant with the special field from which the tissue was removed. Regardless 
of his proficiency as a general pathologist, there are some special fields of the 
body that demand expert and specialized knowledge. I firmly believe that 
specialists in pathology are as necessary as are specialists in surgery. The 
specialties today are developing men in these fields so that there are dermatologic 
pathologists, ophthalmologic pathologists, gynecologic pathologists, and oral 
pathologists. 

The necessity for special knowledge was very strongly brought to my 
attention many years ago by the following brief story: 

A young girl, 19 years old, suffered from chronic hypertrophic gingivitis. 
I excised a typical papilla and sent it to a very reputable pathologist. I was 
amazed and aghast at his diagnosis. It was epithelioma. He had taken, or 
rather mistaken, benign inflammatory epithelial hyperplasia for malignant 
penetration into the cutis. He was entirely unfamiliar with oral tissues and 
their reactions. Imagine what might have happened if this report had fallen 
into the hands of an equally uninformed general surgeon. 


EPIDERMAL LESIONS 


Along this same line Dr. Fred D. Weidman,! dermatopathologist of the 
University of Pennsylvania, said that he and Dr. Cleveland White were 
prompted to report their experience with pseudoepitheliomatous hyperplasia, as 
they called it, largely because general pathologists were not aware of the growth 
capacities of cutaneous epithelium. Many pseudoepitheliomatous hyperplasias 
were erroneously diagnosed as squamous-cell cancers because of lack of special 
knowledge. Winer,’ in an exhaustive article on this subject, reviews the criteria 
established by many observers in making a diagnosis of epithelial canger and 

Read as part of the Report of the Scientific Research Committee before the New York 
State Dental Society, May 12, 1942. 


*Chairman, Division of Oral Pathology, School of Dental and Oral Surgery, Columbia 
University. 
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shows that many of these are present in pseudoepitheliomatous hyperplasia. He 
concludes that many times it is impossible to differentiate between the pseudo 
type and true cancer, but that in most cases a diagnosis can be made by con- 
sidering all available factors: also that spontaneous healing of an apparent 
epithelioma would naturally mean a pseudoepitheliomatous lesion: and lastly 
that when in doubt several biopsies should be made rather than depending on 
a single examination. Recently, Mercer and Obermayer* reported a case of 
multiple pyoderma associated with pseudoepitheliomatous hyperplasia, which 
was diagnosed histologically as squamous carcinoma by an outstanding path- 
ologist. The following is a description of one of their sections: ‘‘The epidermis 
was considerably thickened. The basal cell layer was disrupted, and the dermis 
appeared to be infiltrated with nests of cells resembling those of the prickle-cell 
layer. The arrangement of the cells was concentric, with keratinized cell types 
in the center. Distinct cellular anaplasia was present, and numerous mitotic 
figures were seen. The dermis appeared to be disrupted and edematous. A 
cellular infiltrate, composed for the most part of round cells and some plasma 
cells, was present around the nest of epithelial cells. On the basis of these 
features a diagnosis of squamous-cell carcinoma was made.’’ Certainly from 
the photomicrograph shown in Fig. 2 of their report, one would be inclined 
to agree with the tissue diagnosis. Yet, under soothing antiseptic treatments 
the lesions healed. 

The importance of clinical experience, and the virtue of having enough 
patience and knowledge to maintain a period of ‘‘scientifie inactivity,’’ cannot 
be overemphasized. Weidman expresses this well when he says, ‘‘If there is 


anything noted clinically that is not consistent with the histologic diagnosis of 
prickle-cell cancer, until it is ascertained by clinical means whether or not the 
condition will regress by simple, soothing applications, treatment should not 
be radieal.’’ 


The following two cases well illustrate the necessity to practice self- 
restraint and watchful waiting, for if the diagnoses of the pathologists had 
been immediately followed, drastic measures would have been taken. 


CasE 1.—The first case is that of a man who had just been fitted with a 
full upper and lower denture. The lower one bothered him and he did not 
wear it. Accordingly, he developed a traumatic ulcer on the ridge of the 
mandible in the left molar area. A biopsy of the uleer was made. The tissue 
was examined by three competent pathologists (Figs. 1A, 1B, 1C); the diag- 
noses were: ‘‘basal-cell carcinoma’’; ‘‘squamous-cell carcinoma’’; and ‘‘car- 
cinoma adenoid cysticum probably arising from accessory salivary glands.’’ All 
agreed, however, that the lesion was a carcinoma. It was decided to do a 
partial resection of the mandible. The patient refused to have this operation 
done and disappeared for a month. When he returned, the ulcer had com- 
pletely healed. In the interim he had merely left out his upper denture. — If 
this man had submitted to an operation, he undoubtedly would have gotten 
well, and his case would have been added to the statistics of cured intraoral 
cancer. 

Cas—E 2.—The next case I am reporting through the courtesy of Major 
Joseph L. Bernier, D.C., U. S. Army, Pathologist to the Registry of Dental 
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Fig. 1A4.—Masses of epithelial cells apparently free of the overlying epidermis in the stroma. 
These cells are more basophilic than are those of the covering epithelium. 


Fig. 1B.—In this portion of the section pseudoacini are apparent, These glandlike spaces 
are, according to McCarthy,’ formed in a number of ways: the epithelial masses may engulf 
connective tissue which, deprived. of its blood supply, degenerates; large blood vessels may 
similarly be encircled, and with the degeneration of their walls leave spaces surrounded by 
the epithelium; or, and this he believes most often to be the case, the central cells in an 
epithelial nest degenerate because they are deprived of their lymph supply. In studying these 
sections McCarthy’s premises seem possible: for in the center of some of the glandlike masses 
there are polymorphonuclear leucocytes which may have remained after the engulfed vessels 
had disappeared; in the center of others there is a mucoid fibrillar material that may be the 
result of connective tissue degeneration; and in the lumen of still others there are degenerated 
epithelial cells. 


506 


Pitfalls in Histologic Diagnosis 507 


and Oral Pathology of the American Dental Association. Below is the history 
that accompanied the slide of the biopsy that was sent to the four consultants 
to the Registry : 

‘‘In September, 1937, the patient was kicked in the lip while playing foot- 
ball. The cleat of the football shoe caused a ragged tear which was sutured 
immediately. The mass remained painful until April 1, 1941, when it became 
painful and ulcerated. Since that time a purulent exudate has been draining 
from the wound.’’ 

All the four consultants reported the case as malignant (Figs. 2 and 3). 
The Registry, however, considered it to be an example of pseudoepitheliomatous 
hyperplasia. In a subsequent letter Dr. Bernier wrote: ‘‘Our follow up indi- 
eates that the lesion healed and that the patient is in excellent health.’’ In 
commenting on the fact that all the consultants considered the lesion histo- 
logically malignant, he said, ‘‘It has been our experience in reporting many 
surgical and biopsy specimens that unless malignancy is reasonably obvious a 
conservative report is indicated.’’ 


Fig. 1C.—A higher enlargement showing dyskeratosis of the cells. Keratinization, either 
partial or complete, of individual epithelial cells can be seen. The prickles are lost; the 
cytoplasm is more eosinophilic; the nuclei shrink and sometimes completely disappear leaving 
a red round globe, the “corps ronds” of Darier.’ He first believed that these round bodies were 
microorganisms, “‘psorosperms,”’ but later interpreted them as signs of dyskeratosis. Winer cites 
Montgomery as stressing the fact that individual cell keratinization is a manifestation of 
malignancy. I cannot agree with this observation for I have found these acidophilic dyskera- 
totic cells many times in the epithelial linings of benign root-end cysts. 


The next instance emphasizes the fact that one must be thoroughly con- 
versant with the clinical course and natural history of a lesion, and that in 
some instances this knowledge might count more in prognostication than the 
histologie picture. 

Case 3.—A man in his late fifties had a diffuse papilliferous growth of 
the upper right gum (Fig. 4). The papillomatous prolongations were leuco- 
plakie, and the mass had invaded the bone and penetrated into the maxillary 
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Fig. 2.—On the right is the skin; on the left is the mucous membrane of the lip. A is 
the fistulous tract. Bordering this tract is a rather marked epithelial hyperplasia. There is 
a strong inflammatory exudate in the stroma directly beneath the epithelium. (U. S. Army 
Medical Museum Neg. No. 73104; Acc. No. 75793.) 


Fig. 3.—A higher enlargement of the picture shown in Fig. 2. There is some disruption 
of the basal layer and apparent infiltration of the stroma by groups of epithelial cells. Some 
dyskeratosis is present. At one point there is attempt at keratinization. (U. S. Army Medical 
Museum Neg. No. 73105; Acc. No. 75793.) 
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sinus. However, the sections made from the biopsy did not show any of the 
essential histologic characteristics of malignancy (Fig. 5). The epidermis- 
eutis line was intact. There seemed to be no dyskeratosis; mitosis was rare; 
hyperchromia was inconspicuous and anaplasia was missing. The slides were 
examined by two good pathologists and neither felt justified in making a diag- 
nosis of cancer. Yet one who had a large experience with this type of villous 
lesion felt that the growth would continue to spread and would prove fatal. 
He was correct in his prognosis. It is possible that while a typical portion of 
the growth had been submitted for study, a deeper part, possibly its base which 
eould not have been reached at biopsy, might have revealed true eancer. This 
again emphasizes the importance of choosing the right place for biopsy. 


villous lesion of the gum. 


; Fig. 5.—A section made from a biopsy of the lesion shown in Fig. 4. The epithelium is 
hyperplastic but sclerosed rather than keratinized. The tissue was very difficult to cut. There 
‘S no dyskeratosis ; no abnormal or undue number of mitotic figures, and the “basement mem- 
brane”’ is intact throughout. The stroma is comparatively free from inflammation, There is 
nothing in the section that would lead one to believe that the tissue is malignant; yet the 
patient died. This case exemplifies two important facts: namely, that a biopsy must be made 
from the proper portion of a lesion, and that often clinical judgment is more important than 
histologic examination. 
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MESENCHYMAL LESIONS 


So far we have considered only epidermal lesions. Now let us look at 
those of mesodermal origin. One of the most difficult things to do is to differ- 
entiate histologically between a purely benign cellular fibroma and the more 
malignant fibrosarcoma. In speaking of this differentiation MacCallum‘ says, 
‘‘This is one of the points at which mere histologic examination may fail to 
afford a correct interpretation and the biological characters must be known.’’ 
At times it is very difficult to distinguish under the microscope between inflam- 
matory tissue, exuberant repair, and true neoplasia. The confusion between 
repair and new growth in lesions of the jaws must be guarded against, for a 
faulty histologic diagnosis may lead to disfiguring results. Concerning repara- 
tive ossifying lesions of the jaws, Geschikter® has this to say: ‘‘These ossifying 
lesions may result from trauma or infection about the jaws or sinuses and 
where erroneously interpreted as sarcoma are treated far too radically.’’ The 
following story is illustrative of this: 


Fig. 64.—Radiolucent area in the mandible. (From Cahn: Pathology of the Oral Cavity.) 
Fig. 6B.—Occlusal view of the same lesion showing the expansion of the alveolar plates. 
(From Cahn: Pathology of the Oral Cavity.) 


CasE 4.—A boy of 16 had sustained an injury to his mandible some years 
before he was brought to the dentist for a swelling of the jaw. A roentgenogram 
(Figs. 6A and 6B) disclosed an osteolytic lesion in the bone. The roentgen- 
ologist felt that the lesion was benign and that conservative treatment would 
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suffice. To further the diagnosis a biopsy was made and the tissue was diag- 
nosed as fibrosarcoma (Fig. 7). On the strength of the report of the pathologist 
a partial resection of the mandible was performed by an orthopedic surgeon. 
A graft from a rib was used to restore the defect. This did not ‘‘take’’ and 
sloughed away leaving the boy with a badly deformed jaw. 


Re-examination of the tissue later showed that the lesion was not a fibro- 
sarcoma but merely a hyperplastic reparative process. If the tissue had been 
correctly interpreted at the beginning, this boy would have been saved a 
mutilating operation. Simple curettement would have sufficed; or possibly 
watchful waiting may have shown that no treatment was necessary. 


A 


Fig. 7.—A section of the biopsy taken from the lesion shown in Figs. 6A and 6B. This 
section was diagnosed as fibrosarcoma. There is nothing in this section that should make one 
suspicious of malignancy. There are large numbers of spindle-shaped cells but these are un- 
mistakably fibroblasts. There is also a considerable amount of collagen formation. In the 
center of the picture is an area of bone being laid down through osteoblastic action. Careful 
study of a section such as this coupled with a roentgenologic study will show that the process 
is reparative and not neoplastic. (From Cahn: Pathology of the Oral Cavity.) 


GRANULOMATOUS LESIONS 


Granulomatous lesions, especially tuberculoid types, present interesting 
problems in tissue diagnosis. One should not make a diagnosis of tuberculosis 
simply from the histologie picture without other confirmatory evidence. This 
accessory evidence should be either the finding of the tubercle bacilli in the 
tissue—and in my experience this is a rare find indeed—production of the 
disease in guinea pigs after inoculation with material from the oral lesion, or 
establishing the fact that the patient has systemic tuberculosis. If neither of 
these criteria can be satisfied, the lesion in the mouth had better be labeled 
pseudotubereulosis. Foreign body tissue reaction may be indistinguishabkd 
microscopically from true tuberculosis. This is well seen in the following casert 
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CasE 5.—A young woman had the mucous membrane just distal to the 
angle of her mouth accidently cut with a separating dise. The cut healed but 
left a rather tumorous sear. This was excised and the tissue sent for micro- 
scopic examination (Fig. 8). Under the microscope the tissue looked like typ- 
ical tuberculosis; some areas showing caseous necrosis, which Snapper® says is 
histologically pathognomonic for tuberculosis. However, no tubercle bacilli 
could be demonstrated in the tissue, and a complete physical and roentgenologiec 
examination failed to disclose any generalized tuberculosis. The oral lesion 
then was considered to be a foreign body granuloma or pseudotubereulosis. 


els 


Fig. 8.—Pseudotuberculosis. There are present many pale-staining cells, the so-called 
‘‘epithelioid’’ cells. These are histiocytes. There are also many foreign body giant cells with 
peripherally arranged nuclei. These cells resemble the Langhans giant cell. There is some 
lymphocytic infiltration. (From Cahn: Pathology of the Oral Cavity.) 


In this instance it is possible that some of the silicious material with which 
the dise was impregnated might have become embedded in the tissue. The 
reaction of the tissues to silicon resembles closely that of tuberculosis. Further 
study of this tissue revealed sclerotic nodules (Fig. 9) that looked very much 
like the nodules one finds in lung silicosis. 

One should always bear in mind that in the mouth secondary infection 
rapidly takes place, and this may mask the true picture of the underlying mis- 
chief. Chronic granulomatous lesions should be thoroughly studied to be on the 
lookout for ‘‘epithelioid’’ cells and giant cells of the Langhans variety. If 
these are found, then further investigations are necessary to rule out tuber- 
culosis and possibly syphilis. 

No consideration of histologic pitfalls can be complete without some men- 
tion about the imprint that leucemia leaves on the mouth. The effect of acute 
leueemia is fairly well recognized. The lesions of the oral mucosa resulting 
from the chronic variety, such as chronic lymphatie leucemia, are not so well 
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Fig. 9.—Pseudotuberculosis. Another field of the same specimen. There are to be seen 
a number of islands of “epithelioid” cells surrounded by lymphocytes: in the center of these 
islands are Langhans’ giant cells. These foci look like miliary tubercles. There is also present 
a considerable amount of fibrosis. The pale-staining cells appear sclerosed. This picture is not 
unlike that seen in silicosis of the lung. 


: Fig. 10.—Chronic lymphatic leucemia. At first glance this section looks like one of chronic 
inflammation. However, if one carefully studies the section, one will see a suspiciously uniform 
architecture of the infiltration: that it is composed of only one type of cell, the lymphocyte, 
to the almost total exclusion of all other types of inflammatory cells. The infiltration also ap- 
pears to have a characteristic sweep as though the cells had been deposited in streams. The 
reaction of the overlying epithelium to the infiltration is more negativistic and inert than occurs 
in true inflammatory lesions. 
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known. This type may produce a localized small nodule in the gum which may 
on short and cursory examination resemble histologically a granuloma of the 
gum. This is well exemplified in the following instance: 

CasE 6.—A woman developed a localized tumor on the gum which was 
ealled, clinically, an epulis. This was excised and sent to a pathologist for 
microscopic examination (Fig. 10). After examining the tissue this world re- 
nowned pathologist said the lesion was a chronic inflammatory one and that 
the mass was simply a granuloma of the gum. The patient was dismissed with 
this diagnosis. Some time later she returned exhibiting nodules in the skin. 
A more thorough study was made of her which revealed that she was suffer- 
ing from chronic lymphatic leucemia. The nodules in the skin, and the one 
in the gum, were formed by the outpouring of lymphocytes from the peripheral 
blood into the tissues. Histologically, a brief glance at such a nodule may look 
like chronic inflammation, and because chronic inflammation is common in the 
mouth, and oral lesions are too lightly considered by general pathologists, such 
a growth may remain unrecognized. Careful study of the tissue should make 
one suspicious of a different etiology. 


SUMMARY 


A number of oral lesions have been considered whose histologic diagnosis 
was not consistent with the clinical course of events. Among these lesions were 
pseudoepitheliomatous hyperplasia; clinical malignaney not accompanied by 
a significant histologic diagnosis; a hyperplastic reparative process of the man- 
dible mistaken for fibrosarcoma; pseudotubereulosis; and chronic lymphatie 


leucemia. 
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THROMBOSIS OF THE CAVERNOUS SINUS SECONDARY 
TO DENTAL INFECTION 
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CLINICAL CONSIDERATIONS 


From a consideration of the clinical course of the disease, certain interesting 
information may be gained as to the teeth most frequently involved, the micro- 
organisms found, and the course of the intracranial extension. Definite statistics 
for the whole group of 74 eases cannot be determined as the records are not 
complete on all points; therefore we must be satisfied with certain general 
tendencies as evidenced by the information available. 

The initial dental lesions were reported as involving the molar teeth in 48 
eases, and the incisors, euspids, and bicuspids in but 7 cases. The tooth involved 
was not stated in 19. In those cases wherein the tooth was designated, the upper 
teeth were involved in 23 and the lower teeth in 36. Of the 48 molar teeth, 
30 were first and second molars, and 18 were third molars, of which 16 were lower 
third molars. These are interesting findings in view of the fact that involvement 
of the cavernous sinus over the facial or external route from infections about the 
upper lip and anterior teeth has been repeatedly emphasized in the literature. 
The fact that the posterior teeth, particularly the lower ones, were most fre- 
quently involved demonstrates the seriousness of the spread of the infection 
through the fascial planes adjacent to the posterior aspect of the jaws to the 
deep fascial spaces near the base of the skull and emphasizes the importance of 
the pterygoid or internal route in the spread of the infection to the cavernous 
sinus. 

More teeth on the left side were involved than on the right, thirty-two as 
compared with twenty-one, while the remainder were not specifically designated. 
Fifteen of the third, molars were on the left, two on the right, and one not 
stated. This finding of the preponderance of initial lesions involving teeth on 
the left side is impossible to explain by any data collected by the writers. 

The infecting organism was not stated in a sufficient number of the reports 
to be of any significance. Those reported were equally divided between the 
Staphylococcus and streptococcus, with some mixed infections. This is un- 
fortunate as we had hoped to arrive at some conclusion from a bacteriologic 
standpoint. It must be kept in mind that Streptococcus viridans is involved in 
the majority of dental lesions; therefore, the bacteriology of cavernous sinus 
thrombosis of dental origin might be expected to differ somewhat from that 
resulting from furuncles of the face. 
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A brief review of the course of the infection from the original dental lesion 
to the ultimate involvement of the cavernous sinus may serve to illustrate the 
clinical course of the disease in a typical case. 

An undrained alveolar abscess or an abscess about the crown of a third molar 
tooth ruptures into one of the fascial planes adjacent to the jaws. The pus 
burrows along until it reaches one of the fascial spaces previously described as 
potential abscess spaces of the face and neck. There the pus collects until it is 
drained or overflows into one or more of the adjacent spaces. Infections from 
the lower molar teeth frequently burrow through the lingual alveolar plate of 
bone and rupture into the submaxillary space. From the submaxillary space 
the infection travels to the pharyngomaxillary space where it may spread to the 
base of the skull, or into the infratemporal space where it comes into direct con- 
tact with the pterygoid venous plexus, one of the major efferent venous channels 
of the cavernous sinus. This ultimate invasion of the cavernous sinus signals 
the final stage of the disease with a fatal issue as the probable ending to the 
story. 

Infection from the upper teeth may invade the facial and angular veins 
or may burrow along the alveolar process and infratemporal surface of the 
maxilla into the pterygopalatine fossa and thence into the pharyngomaxillary 
or infratemporal spaces. 

Infections about the crowns or roots of lower third molar teeth may invade 
the masticator space which lies between the masseter and pterygoid muscles im- 
mediately behind these teeth. From this space the infection may travel upward 
without hindrance to the temporal spaces, or may extend into the pharyngo- 
maxillary space, 

Recently it was the privilege of one of the authors (H. G. C.) to see a patient 
in whom abscesses were found in the masticator space, pharyngomaxillary space, 
infratemporal space, and the orbit, following the removal of teeth. This case 
demonstrates the possible extent of spread of abscesses and the possibility of in- 
vasion of the orbit. Undoubtedly the mechanism of extension to the orbit was 
through the pterygopalatine fossa and infraorbital fissure secondary to abscesses 
of the pharyngomaxillary or infratemporal spaces. 

Thus it may be seen that once the infection invades the fascial planes, any 
one or a combination of spaces may be involved until the infection reaches the 
pharyngomaxillary or infratemporal spaces. Here the infection is in close 
relationship to the base of the skull in the region of the efferent communications 
of the cavernous sinus: the pterygoid venous plexus, emissary veins of the 
foramen ovale, foramen lacerum, and foramen Vesalius. 

The pterygoid plexus was undoubtedly the route of intracranial extension 
in thirty-two cases, while the angular and ophthalmic veins were reported as the 
route of infection in only nine cases. The route was indefinite or not mentioned 
in thirty. Other routes or variations were reported in three cases. The infec- 
tion traveled by way of the pterygoid plexus and inferior ophthalmic veins in one 
ease, from the deep facial to the pterygoid plexus in another, and in the third, 
the infection was reported as spreading upward through the orbit. Thus it 
may be seen that the efferent or pterygoid route is of greater importance from 
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the standpoint of dental infections than the afferent or facial route which has 
received the greater attention in discussions of cavernous sinus thrombosis from 


infections about the teeth and jaws. 

In those cases furnishing adequate statistics, the interval between the onset 
of the acute dental symptoms and signs of intracranial extension ranged between 
three and twenty-seven days with by far the majority of cases falling between 
twelve and sixteen days. The fact that in many of the cases reviewed the onset 
of acute dental symptoms was not carefully recorded accounts for the apparent 
widespread of cases as far as time distribution is concerned. In practically all 
the cases the history of the initial dental lesion is vague, and the time of onset 
reported is often the time when the dental lesion first came under observation. 
The time of onset of intracranial extension may likewise be inaccurate in many 
eases, depending upon the exactness of the recorded data and upon the keenness 
of the attending physician in recognizing the orbital signs of cavernous sinus 
thrombosis. Thus the time between onset of the dental disease and signs of 
intracranial extension was about two weeks, sufficient time for spread of the 
infection into the fascial spaces of the neck. 

The survival period after the orbital symptoms of intracranial extension 
developed varied between two and twelve days, with the majority of cases falling 
between the second and fourth days. The total number of days between the 
onset of acute dental symptoms and death varied between six and thirty-nine 
days, with the majority of cases falling between twelve and twenty days. 

In those patients in whom the age was stated, approximately one-half oe- 
curred between the twentieth and fortieth years. This finding is probably of 
little significance, as this period possesses serious potentialities dentally speaking. 
Most of the complications of third molar eruption occur during this time. The 
serious effects of dental caries begin to take their toll in extracted teeth between 
the third and fourth decades. 

Clinical Manifestations of Thrombosis of the Cavernous Sinus.—The clinical 
syndrome which follows infectious thrombosis of the cavernous sinus is so well 
known as to make any but very brief mention of its clinical manifestations quite 
out of order in a study such as this. It is important to say, however, that the 
picture presented at any one time depends upon (1) the virulence of the infec- 
tion, (2) the route of the infection, and (3) the particular stage of invasion at 
the time the patient is then observed. 

The symptoms of septic thrombosis of the cavernous sinus may be classified 
as (1) the early or systemic symptoms, (2) the intermediate or regional (largely 
orbital) symptoms, and (3) terminal or toxicomeningeal symptoms. The symp- 
toms of the initial disease, i.e., the dental lesion and its immediate consequence, 
have already been considered. 

The systemic or constitutional symptoms are those which signal invasion 
of the general circulation once the thrombosis has extended into the venous 
system and therefore opens the blood stream to the invading organism. These 
Symptoms are usually prominent and fulminating in facial route infection but 
are often minor, delayed, and atypical in pterygoid route invasion. Recurrent 
spikelike rises in temperature, preceded by chills and followed by profuse 
perspiration, rapid pulse, headache, nausea and vomiting, transitory euphonia, 
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at times followed by mental clouding or even delirium, with the laboratory find- 
ings of leucocytosis of high polymorphonuclear percentage and often positive 
blood culture, are the most frequent symptoms. 

The regional or orbital symptoms are those which follow obstruction of the 
afferent venous channels, involvement of the adjacent extraocular nerves and 
of the optic nerve. Edema of the eyelids and conjunctiva, protrusion and fixa- 
tion of the eyeball, and induration and swelling of the adjacent forehead, nose 
and cheeks, result in the classic proptosis which suggests involvement of the 
cavernous sinus. Distention of the superficial veins of the forehead and face, 
hyperemia of the retina, papilledema, and, at times, epistaxis further suggest 
venous obstruction. Pain in the distribution of the ophthalmic and maxillary 
divisions of the trigeminal nerve, ophthalmoplegia, and dilation of the pupil 
indicate compression of this nervous element in the lateral wall of the sinus or 
their involvement by orbital abscess or cellulitis. Impairment or loss of vision 
and photophobia with lachrymation indicate involvement by any of these 
processes of the optic nerve. Regional pain and tenderness over the eyeball of 
similar significance complete the list of local signs. 

Secondary extension of the thrombotic process into the pterygoid plexus 
will result in edema of the pharynx, but this is not often marked because of 
early death. 

The terminal picture is indicative of advanced toxemia with superaddition 
of symptoms and signs of meningeal irritation. Deepening stupor with or with- 
out delirium may be present, although the mind may be disturbingly clear almost 
to the end. A progressively rising pulse and respiration rate and temperature 
curve, with the typical signs of meningeal irritation, stiffness of the neck, Kernig 
and Brudzinski signs, tache cérébrale, and Biot’s respiration usually close the 
short but tragic story of the disease. 

In some eases, particularly those in which infection follows the pterygoid 
route, the clinical evolution of the disease is slower, less typical, and at times 
insidious. Some cases with incomplete and variable evidences have been reported 
with recovery, but actual involvement of the cavernous sinus is by no means 
always convincing in this group of cases. While the possibility of nonseptic 
thrombosis of the sinus must be admitted, as the personal experience of one of the 
writers (C. B. C.) in a ease of otitie etiology seems to warrant the acceptance 
of this conclusion in any given instance taken with a grain of salt. 


SURVEY OF THE PROBLEM 


The reduction to rarities of the serious complications of dental infections, 
particularly those affecting the intracranial space and its contents, is to be 
considered a triumph for dental science; the persistent occurrence of such cases 
in civilized countries only serves to indicate the incompleteness of such a triumph. 
It is the purpose of this study to bring up to date the available data on one of 
these problems, dentogenous thrombosis of the cavernous sinus. We were 
prompted in undertaking this review as a result of our experiences in a study of 
eight such cases which have come to our personal attention. These data are studied 
in connection with those of a series of sixty-six cases collected from the available 
literature. 
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After a brief review of the venous communications between the vessels 
draining the alveolar processes and the cavernous sinus, the two general routes 
by which infection gains access to the latter channel were given consideration. 
For purposes of simplicity these routes have been designated as the facial 
(afferent or external) system, and the pterygoid (efferent or internal) system, 
although it must be understood that neither system is wholly afferent or efferent. 


Among the pre-existing and predisposing dental factors which lead to septic 
thrombosis of the cavernous sinus are neglected acute alveolar and pericoronal 
abscesses, particularly those about third molars. The local situation is often 
aggravated by extractions of these or other teeth, or other (often ill-advised) 
surgical procedures. The immediate complications of such lesions which serve 
as intermediate stages leading to venous invasion are cellulitis and abscesses of 


the fascial spaces of the face and neck. 
The methods of extension of infection to the cavernous sinus are by retro- 
grade free-floating metastases, retrograde thrombosis, a combination of these 
two methods, by the formation of an intrasinus abscess and finally by a likely ; 
rare and hard to prove method of involvement of the perivenous tissues. The 
rapidity of evolution of the final lesion is dependent upon the virulence of the 
infecting organism and the route of invasion followed to the cavernous sinus. 
Extension by way of the facial route is usually fulminating and probably in- 
variably fatal; invasion by way of the pterygoid route is more gradual, sometimes 
insidious, and the possibility of recovery is to be entertained. 
The terminal lesion, septic thrombosis of the cavernous sinus, is often accom- 
panied by perihypophyseal abscess, inflammation of the regional aura with or 
without subdural abscess formation, orbital cellulitis or abscess, thrombosis of 
the other dural sinuses, osteomyelitis of the bones forming the cranial basis, septic 
meningitis, and the rare cerebral complications (red softening and abscess of the 
brain). Septicemia, often aided by meningitis, serves as a coup de grace, closing 
the short but tragic history of the disease. 
Clinical considerations of any given case must necessarily include a study of 
the course of the initial dental lesion (and the identification of the infecting 
organism), including the course of its immediate complication, the clinical course 
of the disease during the period of invasion and of the terminal lesion. In this 
study the complete series of seventy-four available cases were investigated on 
this basis. While all the intercurrent symptoms and signs are not easy to 
interpret, especially in the cases with extension by way of the pterygoid route, 
the clinical picture of the terminal lesion is too obvious to be mistaken for any- 
thing else and signals almost invariably another fatal complication of what 
was, at one time, a simple and curable dental lesion. 
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A METHOD OF KEEPING THE PALATAL MUCOPERIOSTEUM 
AGAINST THE BONY STRUCTURES FOLLOWING 
CLEFT PALATE SURGERY 


P. Gross, D.D.S., PHILADELPHIA, Pa. 


HE sectional or split splint herein described is readily adaptable to any type 

of palate operation. It has been used successfully by Dr. George M. Dorrance 
in all stages of cleft palate surgery, wherein it is necessary to pack iodoform 
gauze against the mucoperiosteum to keep the flap against the bony structures. 
The method previously used was a wire support across the palate from molar 
to molar and then brought anteriorly around the anterior teeth. This wire 
support held the gauze against the flap, thus keeping the displaced palate 
against the bone. 

The sectional splint with the hook attachment and the wire interlaced 
between the hooks act as a crib and prevent movement of the parts once the 
appliance is in position. The patients find this method more comfortable, and 
it is far superior to the former method of using the wires between and around 
the teeth. 

In 1916 Hauptmeyer described a sectional splint. Weiser in 1917 used a 
splint of the Hauptmeyer type with hinges around the posterior teeth. He 
kept the lingual aspect of the appliance in one piece and the outer part in two 
sections. More recently Stout described the sectional splint which is a modifica- 
tion of the heavy and cumbersome type used by Hauptmeyer and Weiser. The 
splint described for palate surgery is a modification of the splint described by 
Stout for fractures of the jaws. 

The first requisite in the making of the splint is a good impression. The 
impression compound of choice is the methacrylate impression material which 
is sold under the trade name of Impression Ae. This material is well tolerated 
by children as most of the cleft palate operations are performed upon children. 
A stone model is poured from the impression. The teeth on the buceal, labial, 
and the palatal surfaces of the model are waxed with one and one-half thickness 
of base plate wax. The teeth are waxed from the occlusal surfaces of the crowns 
to about three or four millimeters over the gingiva. The occlusal and the 
incisal edges of the teeth are not covered with the wax. For hinges 14-gauge 
half-round wire is adapted around the distal of the last tooth on each side and 
imbedded in the wax. Where teeth are missing the area is waxed solid. An 
extension of wax is added on the palatal surface to engage the loops. The 
loops are the eye section of a hook and eye. The extensions of the eye are 
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imbedded in the wax leaving the loops exposed. A button of wax is now added 
on the labial section at the midline. The case is now processed in any of the 


acrylic resin materials. 

After the appliance has been completed, the edentulous spaces and the 
button are cut with a fine saw. The result is a three-sectional splint with 
loop attachments on the palatal surface (Fig. 1). The button sections are 
undereut so that the wires will hold when the splint is brought together in 


Fig. 1.—Completed splint. 


: Fig. 2.—Silver wire interlaced from loop to loop. This wire is adapted to the splint 
before it is placed in the mouth and the wire may be extended as far distally as the case 
requires, 


; 
- » 
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the mouth. Holes are drilled through the edentulous spaces and wires are 
passed through to tighten the grip of the splint. Silver wire is interlaced 
from loop to loop to act as a crib to hold the gauze in position (Fig. 2). 


Fig. 3.—Appliance in position. 


When the splint is placed into position, brass wires are used around the 
button and tightened, and the wires are passed through the holes in the edentu- 
lous spaces to aid in retention. The silver wire may be extended as far 
distally as the ease requires (Fig. 3). 
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INFECTIONS OF THE FAC!®) AND NECK 
Rospert L. Harprne, D.D.S., M.S., DANvILLE, Pa. 


Mos" of the infections of the face and neck develop from a focus in the 
mouth and throat. Marked symptoms are usually present, but the 
majority of these cases recover satisfactorily. All of these infections, how- 
ever, are potentially grave and should be treated as such. Treatment is based 
upon an exact anatomic knowledge and a broad personal experience. Con- 
flicting opinions and anatomic terms have made the management of these cases 
somewhat confusing. 

In this paper we shall deal largely with acute suppurative conditions. As 
one would expect, most of these infections will be found above the level of the 
hyoid bone with the primary focus being in the mouth or throat. Infected 
eysts and tumors, osteomyelitis, and the specific infections as actinomycosis, 
tuberculosis, ete., will not be considered here. 

The principles of surgery and the general treatment of infections are 
applicable to infections of the face and neck as elsewhere, but there are cer- 
tain variations in the details of treatment because of the anatomy of the region. 
Infection spreads by one of three routes—the lymphatic system, the blood sys- 
tem, or by anatomic continuity. Credit is here given to Drs. Coller and 
Yglesias for their classical work in demonstrating facial and cervical fascial 


compartments. Their work is based on dissection of the cadaver and prepara- 
tion of serial sections. Infections do not spread haphazardly, but along defi- 
nite routes determined by the anatomic architecture of the part and directed 
by fascial planes. Fortunately, the immunity mechanism of the body being 
activated by an infection will tend to limit the spread of that infection and by 
means of digestive enzymes, pus will burrow toward the surface to escape. 


ANATOMICAL CONSIDERATIONS 


Before we discuss these infections, it is necessary that we review the 
anatomy involved and clarify our terminology so that we shall be on common 
ground for that discussion. Coller and Yglesias have divided the fascial planes 
into two types. The muscular fascia, associated with muscles, is inserted into 
periosteum and bone, hence infection in these spaces tends to be limited. The 
visceral vaseular fascia, on the other hand, extends along viscera and vessels 
so that infection may easily pass along these spaces in either direction. In the 
face they have deseribed three muscular fascial spaces—the space of the body 
of the mandible, the masticator space, and the parotid space, and one visceral 
vascular space, the lateral pharyngeal. Surrounding the neck beneath the 
skin, subeutaneous tissue, and platysma muscle is the superficial laver of cer- 
vieal muscular fascia enclosing the trapezius and sternocleidomastoid muscles, 
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the first muscular plane. Beneath this is the second or middle cervical mus- 
cular fascia which encloses the sternohyoid and omohyoid muscles. The super- 
ficial and middle layers of muscular fascia fuse above the hyoid bone, then 
ascend to the lower border of the mandible where the fused fascia splits to 
re-enforce the periosteum of the body of the mandible and then continues up- 


ward. 

Space of the Body of the Mandible.—This space is formed by the divided 
fascia above, together with the mucoperiosteum, and encloses the body of the 
mandible from the symphysis to and including the third molar area. Infections 
in this space tend to remain localized although they may discharge into the 
mouth, the sublingual spaces, the masticator space, or the submaxillary fossa. 
Most infections will discharge into the mouth although there is a tendency for 
infection about the third molar to involve the masticator space, and bicuspids 
and first and second molars to discharge into the submaxillary fossa. The 
space of the body of the mandible is most often drained in the mouth by an 
incision through the mucoperiosteum in the vestibule. It may also be drained 
by an incision just below and parallel to the inferior border of the body, the 
incision being carried through the periosteum. The incision, in so far as pos- 
sible, should follow the normal lines of the face and neck to give the best 
cosmetic result. Since many of these infections are potentially dangerous, an 
adequate incision to insure good drainage should be made. A small incision 
or stab wound is usually inadequate (Fig. 1). 

The Masticator Space——The masticator space includes the temporal, mas- 
seter, and pterygoid muscles, the ascending ramus of the mandible and the 
bueeal fat pad at the insertion of the temporal muscle. The superficial layer 
of the fused cervical fascia which divided at the lower border of the body of 
the mandible ascends on the outside of the masseter muscle deep to the parotid 
gland, to the zygoma and then to the upper part of the temporal fossa where 
it is attached to the periosteum of the temporal bone. The deep layer ascends 
medial to the ramus to enclose the pterygoid muscles and becomes attached to 
the periosteum at the base of the temporal bone. The two layers fuse ante- 
riorly and fade out beneath the facial muscles. The superficial and deep tem- 
poral spaces which are the upper extension of the masticator space are sepa- 
rated from each other by the temporalis muscle. The masticator space is apt 
to be invaded by infections of the mandibular third molars. It may also be- 
come infected from the space of the body of the mandible or parotid space, or 
follow the injection of novocain due to the introduction of pathogenic organ- 
isms. The lower portion of the masticator space is most often involved first, 
and then the infection tends to spread upward for the fascia forming this 
space limits the spread in other directions. 

The opportunity to drain the lower part of this space presents most often, 
and this is best done through an incision extending from just below and just 
behind the angle of the mandible forward under the inferior border of the 
mandible (Fig. 2). This incision should be at least four centimeters in length, 
and longer if necessary. The incision is carried through the skin and sub- 
cutaneous tissue, then with blunt dissection, using either scissors or a hemostat, 
the lower portion of the masticator space is explored. At no time, following 
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Fig. 1.—External drainage of the space of the body of the mandible. 


Fig. 2.—Incision for draining lower portion of masticator space. 
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this method, has severe bleeding occurred from opening into a large vessel, 
but if a vessel is cut it should be ligated. A Penrose or rubber dam drain is 
usually inserted, never a gauze drain. A piece of gauze will soak up the dis- 
charge and then act as a plug. For drains in the mouth, we frequently use a 
piece of rubber dam cut in the shape of a T, the top of the T being inserted 
into the wound. This will remain in place and permit drainage. Occasionally 
a drain is sutured in place. The wound itself is never sutured following inser- 
tion of a drain, however. As the infection subsides, the wound edges will fall 
together and heal by second intention. In many instances, a comparatively good 


ecosmetie result is obtained. 


Fig. 3.—Extensive infections of the masticator space are best drained by through-and- 
through drains extending from a temporal to a submaxillary wound on either side of the 
ascending ramus. Photo also shows canthotomy drain in left outer canthus and drain in left 
forehead made necessary because of extension from the temporal spaces. This infection is 
secondary to a periapical abscess on a maxillary left central incisor root fragment. Marked 
edema produced an ischemia resulting in gangrene of the lids. 

Should. infection of the masticator space be extensive, through-and-through 
drainage may be necessary (Fig. 3). This is performed by inserting drains 
on one or both sides of the ascending ramus from the cervieal wound described 
to a vertical temporal wound just posterior to the frontal portion of the malar 
bone. This later wound extends upward from the zygoma for about two centi- 
meters. The incision is carried through skin and subcutaneous tissue, and from 
this point both the superficial and deep temporal spaces can be explored. 

If an abscess of the masticator space points anteriorly, it can usually be 
drained through an intraoral incision carried up the anterior border of the 
ramus, starting in the retromolar fossa (Fig. 4). 

The Parotid Space-——The third muscular fascial space of the face is 0c 


cupied by the parotid gland. Lateral to the gland is skin, subcutaneous tis- 
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sue, and a dense fascial investment. The anterior and part of the medical 
boundary of the parotid space are formed by the fascia making up the lateral 
boundary of the masticator space. The superficial and deep layers of the 
middle cervical fascia, described in the masticator space, fuse at the posterior 
border of the ramus and pass posteriorly to enclose the sternocleidomastoid and 
trapezius muscles. This fascia forms the rest of the medial border and sepa- 
rates this space from the lateral pharyngeal. The seventh cranial nerve 
branches out in the parotid gland and the external carotid artery divides to 
form the internal maxillary and the superficial temporal arteries. The parotid 
duct runs forward lateral to the masseter muscle to reach the buccal mucosa at 
its anterior border. 


Fig. 4.—Illustrations show location of incision for drainage of 1, Space of body of man- 
dible. 2, Parotid space. 3, Temporal spaces. 4, Lower part of masticator space. 5, Sub- 


maxillary space. 

Suppurative parotitis may result from mouth infection ascending the duct, 
anatomie continuity, or metastatic infection through the hematogenous or 
lymphogenous route. Most of these cases are seen following lower abdominal 
and genitourinary surgery on patients in poor conc:tion. Many of these patients 
are dehydrated and have a dry mouth in which organisms flourish. When 
salivary flow is impeded, mouth infection will usually ascend the salivary 
ducts. The parotid space may also become infected from the masticator space 
and the lateral pharyngeal space and these routes are reversible. Clinically, 
we have found that most eases of suppurative parotitis tend to rupture through 
the skin lateral to the gland in spite of the fact that the lateral fascial boundary 
is more dense than the medial. 

Early parotitis is best treated conservatively with irradiation by x-ray or 
radium, moist heat, and a sulfonamide drug. Sialogogues such as chewing 
gum, lemon juice, sour foods, or an acid mouthwash may be administered. Good 
oral hygiene should be established,.and the patient, in so far as possible, should 
get enough fluids to establish a normal water balance. If there is no improve- 
ment in the general condition of the patient after conservative treatment, then 
incision and drainage should be done after the method of Blair. With one 
Swee}) of the knife, an incision is made from in front of the tragus downward 
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and backword to behind the angle of the jaw and then forward in a curved 
fashion under the inferior border of the mandible for a distance of two centi- 
meters. The incision is carried through skin, subcutaneous tissue, and fascia 
of the gland. Then with blunt dissection, using a pair of pointed scissors, the 
parenchyma is punctured and torn in numerous places. There is no danger of 
cutting the seventh nerve for it is between the superficial and deep portions 
of the gland in this area. Frequently it will be found unnecessary to carry 
the incision so high on the face (Fig. 5). 

Fluctuation occurs very late or it may never appear in suppurative parotitis 
because of the dense fascial covering and the many septa forming numerous 
small abscesses. Suppuration usually occurs within five days and drainage 
should be established as soon as pus is present. A purulent discharge from 
Stenson’s duct is indicative of pus in the gland provided the duct is open. 
This, however, is inadequate drainage. Early surgical intervention is indi- 
eated if there is any evidence of involvement of the lateral pharyngeal space. 


Fig. 5.—Method of drainage for suppurative parotitis. 


The gland may become infected from ascending mouth infection because 
of blockage of Stenson’s duct with a stone. If probing or dilatation of Stenson’s 
duct is indicated, it is best done with whalebone filiform bougies which are 
used by the urologist. 

The Lateral Pharyngeal Space’ (pterygopharyngeal, pharyngomaxillary ).— 
This is the visceral vascular space of the face described by Coller and Yglesias 
and is more of interest to the otolaryngologist. Roughly this space is pyram- 
idal in shape with its base at the base of the skull and its apex at the level 
of the hyoid bone. Medially this space is bounded by the pharynx, its fascia, 
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and the superior constrictor muscle. Laterally it is bounded by the parotid 
and masticator spaces. Anteriorly it is bounded by the masticator space and 
posteriorly by the carotid sheath. This compartment is most often infected by 
tonsillar disease, but may be infected from other adjoining structures or the 
three previously described spaces. Infections in this space may point in the 
pharynx and be drained through an intraoral incision in the lateral pharyngeal 
wall. Or there may be a swelling of the side of the face and neck with dis- 
placement of the parotid gland. The lateral pharyngeal space may then be 
reached from an external approach through the submaxillary space. <A four 
centimeter incision is made through skin, subcutaneous tissue, and fascia about 
one and one-half centimeters below the horizontal ramus of the mandible. The: 
instrument is inserted between the submaxillary gland and the internal ptery- 
goid muscle. Entrance is readily gained because of the loose tissue in this 
pathway. 

Infection of the carotid sheath with thrombophlebitis of the internal jugular 
vein and/or erosion of the carotid artery with fatal hemorrhage can follow 
infection of the lateral pharyngeal space. Since this space may become in- 
fected from the submaxillary or the parotid spaces, prolonged waiting is 
dangerous in infections of the latter. Involvement of the structures of the 
carotid sheath is uncommon when one considers the number of times the lateral 
pharyngeal space is infected, but when it does occur, it is a serious complication. 

The Submazxillary Space-—This space deserves consideration for it is fre- 
quently infected from an alveolar abscess of the mandibular bicuspid and molar 
teeth with exception of the third molar. This space is the submaxillary tri- 
angle in which the submaxillary gland is found. Infection may pass from this 
space to the lateral pharyngeal or to the floor of the mouth from around behind 
the posterior border of the mylohyoid muscle. Again these routes are rever- 
sible. This space is drained through a horizontal incision of at least four centi- 
meters in length, as described for the external approach of the lateral pharyn- 
geal space. Frequently both the submaxillary and the space of the body of 
the mandible are drained through this approach (Fig. 6). 

The Sublingual Spaces.—There are four spaces which are located in the 
floor of the mouth. The superficial sublingual space lies between the mylo- 
hyoid and geniohyoid muscles. The deep sublingual space is between the 
geniohyoid and genioglossus muscles (Fig. 7). Both of these spaces are divided 
into two compartments by a dense median fascial septum making four spaces 
in all. These spaces are most often infected from dental or other disease of 
the mandible, or following surgical procedures. 

An abscess of the superficial sublingual space is best drained through a 
horizontal incision extending across the midline of the neck halfway between 
the symphysis and the hyoid bone. An instrument is inserted through the 
mylohyoid muscle on one or both sides of the midline. 

An abscess of the deep sublingual space may be drained in the mouth 
although we prefer the external approach through the incision described for 
the superficial space. In most cases, external drainage is superior especially 
if suppuration is at all extensive (Fig. 8). 

Ludwig’s Angina.—Because of the high mortality of Ludwig’s angina, 
infections of the floor of the mouth are to be respected. There seems to be 
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much confusion over the term Ludwig’s angina. Some consider all infee- 
tions in the floor of the mouth under this term with which we cannot agree. 
We consider Ludwig’s angina as a highly fatal, diffuse cellulitis in the floor of 
the mouth that occurs with explosive suddenness, spreads rapidly, and in which 
there is seldom pus. It is primarily a hemolytic streptococcus infection. 
Danger is, in part, due to respiratory embarrassment which is the result of 
displacement of the tongue up and backward together with edema of the 
glottis. EEdematous swelling and induration are apparent in the floor of the 
mouth. Pain and discomfort are marked, and there may be a drooling of saliva 
(Fig. 9). The submaxillary region is stony hard with fluctuation being absent. 
If the superficial sublingual space is involved, most of the swelling will be on 
the neck. If the deep space is infected, more swelling will be found in the 
floor of the mouth. If unilateral, the tongue is displaced up and to the op- 
yosite side. 


Fig. 6.—Abscess of the submaxillary fossa and the space of the body of the mandible, 
secondary to a periapical abscess of the mandibular left first molar tooth. Note absence of 
trismus, 


Infections of the submaxillary space should not be confused with Ludwig’s 
angina. In submaxillary space infections, the skin is more red with usually 
one point of extreme tenderness, and the mouth signs are absent. 

In the past we favored early incision and drainage on these patients through 
an incision extending from the angle of the jaw to the angle on the opposite 
side midway between the symphysis and the hyoid bone. Through this incision 
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Fig. 7.—Diagram of sagittal section showing sublingual spaces. 1, Genioglossus muscle. 2, 
Geniohyoid muscle. 8, Mylohyoid. 4, Deep sublingual space. 45, Superficial sublingual space. 


Fig. §.—External drainage of deep sublingual abscess. The abscess was secondary to osteo- 
myelitis of the symphysis. 
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all the sublingual spaces can be explored unless the infection is definitely wni- 
lateral, in which case the incision need not be ‘so extensive. It was our con- 
tention that pressure was relieved and the field made less favorable for anaerobes. 
With the introduction of the sulfonamides, all this has been changed. The 
condition itself is still serious, but with chemotherapy the mortality rate will 
no doubt be markedly reduced and surgical intervention often unnecessary, 
We are not prepared to report conclusively, for even though the infections 
we treat are many, the number of cases of true Ludwig’s angina are few. We 
do feel it has helped our patients tremendously and has made us follow a 
more conservative course. 


Fig. 9.—Subsiding Ludwig’s angina which followed cutting of the lingual frenum for tongue- 
tie. Note drooling of saliva. The patient was treated with sulfadiazine chemotherapy. 


The Front of the Face.—That part of the face between the anterior borders 
of the masticator spaces and extending from the hairline to the lower border 
of the mandible is important and should be mentioned briefly. This area 
ineludes the upper and lower lips and the nose. There are no fascial planes 
in this region to limit or direct the spread of infection. Loose skin and sub- 
cutaneous tissue form the external covering. The underlying muscles of facial 
expression are surrounded by subcutaneous tissue instead of the usual fascia. 
The skin is highly mobile especially above the level of the upper lip. Infee- 
tions are more apt to spread haphazardly here than elsewhere. 

The veins in this region are not well supported and contain no valves. 
Normally they drain by way of the anterior and common facial veins into the 
internal jugular. Thrombosis or pressure from edema may reverse the normal 
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flow and septic emboli may reach the cavernous sinus through the communica- 
tion of the angular and superior ophthalmic veins. A sinus thrombosis may 
result. 

No doubt there are many, many infections of the front of the face that 
subside even with improper treatment. Nevertheless, infections above the 
upper lip should command respect because of the occasional highly fatal com- 
plication—cavernous sinus thrombosis. Pimples and the like should never be 
squeezed. J. B. Brown suggests splinting with adhesive tape. We routinely 
use hot compresses employing normal saline. X-ray therapy and the sul- 
fonamides are most beneficial. 

This area may be infected from dental or sinus disease. However, many 
of the infections arising from dental disease are subperiosteal with the develop- 
ment of frank pus which must be eliminated. This is best done by an incision 
through the mucoperiosteum in the upper vestibule. If frank pus is present 
in the front of the face, we believe incision and drainage to be rational, but 
this region is no place for injudicious treatment and radical surgery. 

Signs and Symptoms of Infections of the Face and Neck.—Swelling, pain, 
redness, heat, and arrested function are signs of infection familiar to everyone. 
Fluctuation may or may not be present. In some of the deep infections, fluctua- 
tion may be difficult to detect in which case the opportune time for drainage 
must be governed by the general symptoms, duration of the infection, and the 
belief that pus is present. In most infections of the face and neck, pus is 
present in about five days, although if the sulfonamides are administered early, 
suppuration may be delayed or even aborted. 

Toxemia appears soon after the onset of the infection and becomes pro- 
gressively worse. The temperature usually rises day by day to a peak and then 
gradually falls as the infection becomes localized and suppuration occurs. The 
pulse is elevated and occasionally the respirations. Toxemia associated with 
chills followed by a sharp rise in temperature is a dangerous sign, suggesting 
a blood stream infection. Positive diagnosis is by blood culture. 

Trismus is always present in infections of the masticator space but its 
presence does not always mean involvement of this compartment. Through an 
irritative spasm the internal pterygoid muscle may be splinted in Ludwig’s 
angina or lateral pharyngeal infections. Infections limited to the submaxillary 
space never produce a trismus. We have also occasionally seen either the 
masseter or the internal pterygoid muscles splinted because of a subperiosteal 
abscess in the posterior aspect of the space of the body of the mandible. 

A bulging of the lateral wall of the pharynx with possibly the uvula point- 
ing to the opposite side and trismus is indicative of a lateral pharyngeal space 
infection. There may be swelling of the side of the face and neck, especially 
about the angle of the jaw, with lateral displacement of the parotid gland. 
There is no reason to mistake this swelling for a parotid infection. In the 
latter, swelling is usually limited to the parotid space because of a dense fascial 
investment, with numerous septa throughout the gland. Pain may be present 
when eating and with pressure on the gland a purulent discharge is expressed 
from Stenson’s duct. 
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Painful and difficult swallowing, respiratory embarrassment, and dysphonia 
may be associated with infections of the floor of the mouth and the lateral 
pharyngeal space. Breathing may be labored because of displacement of the 
tongue and local swelling or edema of the glottis. 

Treatment of Infections of the Face and Neck.—Many articles written on 
this subject give one the impression that infections of the face and neck are 
_ associated with a high mortality. That we know is not true. However, death 
is an occasional complication and for that reason these infections should com- 
mand respect and the best in treatment. Definite rules for treatment cannot 
be laid down since the infection is not a constant factor. There is a variation 
in the virulence and type of organism and of the resistance of the tissue in- 
volved. Personal experience is invaluable in the management of these cases 
for the ease itself will usually dictate the proper treatment if interpreted cor- 
rectly. There are, however, definite principles of treatment that should be 
followed in so far as possible. 

The most common cause of infection in the space of the body of the 
mandible is dental disease, or following the injection of a local anaesthetic, 
or following a surgical procedure. Since a periapical or alveolar abscess is < 
common focus, it seems fitting to discuss the management of an acutely ab- 
seessed tooth. The principles of treatment are applicable here as elsewhere. 
The acute stage is associated with pain and usually edema and redness of the 
gum tissue. The tooth feels long and is tender on percussion. In the face of 
the acute symptoms and a rising temperature, treatment should be conserva- 
tive. This consists in the administration of some form of sedation, one of the 
sulfonamide drugs, and frequent hot saline mouthwashes or preferably irriga- 
tions. External application of heat is seldom applied at this stage, and cer- 
tainly not cold. No surgical treatment should be carried out until the balance 
of resistance is in favor of the patient as indicated by a falling temperature, 
then drainage should be established. This is done with an adequate incision 
through the mucoperiosteum. A small rubber drain may or may not be inserted 
depending on the ease. If the tooth is loose at that time and ean be easily 
removed, its extraction is indicated. Currettage should be avoided. If the 
extraction is not done when drainage is established, it should be done as soon 
as the temperature returns to normal. In prolonged retention of the tooth 
it merely acts as a plug. With adequate drainage and judicious conservatism 
a good result is usually obtained. All too frequently we find those who wait 
for ‘‘swelling to go down’’ before any form of treatment is rendered, and 
before it goes down the infection may spread widely with possible death from 
general sepsis. 

In the early stages of an infection, best results are obtained through con- 
servative measures. Local and systemic immunity should be given a chance to 
develop so as to establish a balance between virulence and resistance in favor of 
the patient. Depending on the location of the infection, we employ frequent 
hot normal saline oral irrigations in preference to a mouthwash (Fig. 10). 
As stated, we seldom use heat externally for an alveolar abscess, but in more 
extensive infections we routinely use large hot wet dressings. In applying 
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these dressings, several gauze fluffs are placed about the area involved. One 
or more pieces of fenestrated rubber tubing are incorporated in the fluffs and 
the dressing is then covered with oiled silk to help retain moisture and to keep 
the clothing dry. The dressing is held in place with two- or three-inch gauze 
bandage. The dressing should not be too tight or it will obstruct drainage, and 
it should be kept moist by hot saline introduced through the rubber tubing 
with an asepto syringe. It should be changed daily or more often if necessary. 
We feel that cold packs have no place in the treatment of suppurative infections 
and that they only add to the patient’s discomfort. Flow of blood and local 
metabolism are diminished while phagocytosis and processes of immunity are 
delayed when cold packs are applied. When heat is used locally, the blood 


Fig. 10.—Setup for hot saline oral irrigation. 


vessels become dilated. This is what nature has already done in part as evi- 
denced by the increase in local redness and heat. There is reason to believe 
that heat increases phagocytic and local metabolic activity. The mere presence 
of swelling certainly does not indicate the use of cold applications. As for 
diathermy, we are not prepared to comment for our experience has been limited 
to three cases. 
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During the early stages of the infection some form of sedation, usually an 
opiate, is given for relief of pain. The temperature curve is an indicator which 
may be lowered and hence inaccurate if aspirin is prescribed. During this 
period fluids and fruit juices are forced. This is very important in maintaining 
a normal water balance and supplying easily digestible foods. If swallowing 
is difficult, fluids are given through a Levin tube inserted through the nose 
into the stomach. And if necessary, the intake is maintained by intravenous 
or subeutaneous glucose and saline. Adequate fluids are also important with 
sulfonamide therapy. An output of 1500 e¢.c. daily is desirable. Occasional 
or daily blood transfusions of 250 ¢.c. for adults will help supply the essential 
elements to combat the infection. 

The sulfonamide group of drugs is the greatest discovery in medicine in 
recent years. These drugs have completely changed the picture in many of 
the infections, especially the nonsuppurative streptococcus phlegmons of the 
Ludwig’s angina type. We do not intend to advocate the promiscuous use of 
the sulfonamide drugs, but the benefits have been so miraculous that some 
enthusiasm is understandable. In a few cases it was our conviction that pus 
was present, using signs and symptoms and the duration of the infection as 
a guide, but on opening into the affected compartment, less pus was found 
than we anticipated. This was probably because a sulfonamide drug was given 
early and suppuration was less extensive than it otherwise might have been. 
When given early, suppuration may be delayed or even aborted and the in- 
fection subside. After suppuration has taken place, the ease will clear up with 
adequate drainage and the sulfonamides are probably of little value, other 
than perhaps as a prophylactic measure against metastatic infections arising 
from a postoperative bacteriemia. The sulfonamides are not to be considered 
a substitute for sound surgical procedures. If pus is present, it still must be 
evacuated through an incision permitting adequate drainage. The sulfonamides 
are often an adjunct to surgical treatment and in some eases will abort the 
infection making surgical intervention unnecessary. 

Sulfadiazine, being more effective for a larger group of organisms than 
any other sulfonamide, in addition to being less toxic, makes it the drug of 
choice at the present time. For adults an initial dose of three grams (45 
grains) followed by one gram (15 grains) every six hours is given. Being 
excreted slower than the other forms, four grams daily will usually maintain 
an adequate blood level of about 15 mg. per cent. To be certain of the dosage, 
the blood sulfadiazine level should be determined frequently. 

Another valuable adjunct to early treatment is x-ray therapy. If instituted 
early it may promote suppuration or even abort the infection. We feel it has 
produced earlier suppuration in a number of our eases, although many of the 
cases we see are past the acute stage of the disease. 


By following conservative methods in the early stage of infections we have 
had best results. Some of those who previously advocated radical treatment will, 
no doubt, turn to conservative measures since the sulfonamides have been so 
helpful. As soon as we are reasonably certain that pus is present, it is drained 
through one of the incisions described. Fluctuation should be present before 
opening superficial infections, but it is dangerous to wait for this sign in deep 
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infections. Pus must necrose its way through overlying muscles to approach 
the surface in deep abscesses. Complications may arise before this occurs. 
The conviction that pus is present is based on the duration of the phlegmon 
and the general signs and symptoms. If one is familiar with the fascial spaces 
described here and interprets the signs correctly, then he knows when and 
where to locate pus and does not have to blunder around the face and neck 
to find it. 

In econeluding we should mention anesthesia. In general, for aveolar 
abscesses, and those abscesses of the space of the body of the mandible drained 
through the mouth and certain other small abscesses, local anesthesia is used 
either by biock, conduction, or infiltration around the abscess. There is no 
reason why complete anesthesia cannot be established in the presence of an 
infection. With the more extensive suppurative infections, a general anesthetic 
is the one of choice if the airway is open. Should respirations be labored be- 
eause of edema of the glottis, a general anesthetic may produce eomplete 
respiratory embarrassment and death. 


CONCLUSIONS 


The acute suppurative infections of the face are discussed. In relation 
to these, three muscular fascial spaces, the space of the body of the mandible, 
the mastiecator, and the parotid space, and one visceral vascular space, the 
lateral pharyngeal, were described. The sublingual spaces, the submaxillary 
space, and the front of the face were also mentioned. The method for drain- 
ing these compartments and types of drains used were described. 

Signs and symptoms of infections were reviewed. Etiology is mentioned 
throughout, especially when related to dental disease, and care of the acutely 
abscessed tooth is discussed. 

Treatment is briefly covered. Local heat is used exclusively. Conserva- 
tive measures have given best results in the early stages of infection with 
drainage being adequately established as soon as pus is present. The sul- 
fonamide drugs have been most beneficial but are not to be considered a 
substitute for sound surgical judgment. 
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Case Reports 


CASE NO. 69 
MYXOMATOUS DEGENERATION OF A FOLLICULAR CYST 
Fioyp E. Srrairu, D.D.S., Detrorr, 


HE myxomatous degeneration of various types of tumors has been reported 

in the past. The following is a case showing similar degeneration in an 
odontoma. Though the clinical and radiographic findings were all characteristic 
of a follicular cyst, the semi-solid nature of the mass indicated it to be a tumor. 
The radiograph revealed the outline as a cystic margin. The complete absence 
of physical complaint or discomfort, and the fact that the area was discovered 
only after the patient was referred for routine removal of an impacted tooth. 
indicates slow growth of the tumor, also typical of a follicular cyst. 

The operative findings also were characteristic of a follicular cyst. The 
tumor had a thin capsule continuous with the follicular sac attached at the 
cervical part of the embedded tooth. 


Because of these facts, the author cannot reconcile the pathologist’s report 
as to a diagnosis of ‘‘myxomatous degeneration of a chronic granuloma.’’ On 
the basis of all findings it would seem that the proper diagnosis should be one 
of the following: 


1. Myxomatous degeneration of a follicular cyst. 
2. Myxomatous degeneration of an odontoma. 
3. Myxoma of the mandible. 


Case History.—A white woman, married aged 32 (Mrs. L. W. B.), was re- 
ferred on Oct. 31, 1938, for removal of a vertically impacted mandibular left 
third molar. In September, 1935, the patient had been referred for the removal 
of the vertically impacted mandibular right third molar. That tooth was re- 
moved at that time, and also the adjacent second molar, because of decay. 

Examination.—Extraoral examination revealed a well-developed female in 
good health but with evidence of a slight prominence on the left angle of the 
mandible. 

Intraoral examination disclosed the mandibular left third molar not in 
position and a broadening of the alveolar ridge in the mandibular left second 
and third molar region. There was no tenderness on palpation, no fluctuation, 
and the overlying tissues were normal in appearance. Aspiration produced no 
fluid or pus. 

Roentgen Findings.——A small dental film (Fig. 1) sent with the patient 
revealed the crown of the mandibular left third molar in a vertical position, 
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midway between the first and second molars. There was noted a lack of can- 
cellous bone distal to the second molar, although the cortical plate at the crest 
of the ridge appeared unbroken. 

Another small dental film (Fig. 2) and a lateral extraoral film (Fig. 3) 
were exposed. These revealed a large rarefied area, involving the mandible 
from the crest of the ridge to 3 millimeters from the lower border of the mandible, 
and from the distal root of the first molar to midway of the ascending ramus of 
the mandible. The area was clearly outlined and appeared cystic in character. 
The third molar was lying in a vertical position in the mesial portion of this 
area, buccal to the second molar, and its root apices within 2 mm. of the lower 
border of the mandible. 


Fig. 1.—Intraoral radiograph of mandibular left third molar area sent with patient for 
removal of impacted mandibular left third molar. Note loss of cancellated structure distal to 
and below second molar and position of third molar. 

Fig. 2.—Intraoral radiograph of same area to reveal structure distal to second molar. 
Note cystic appearance. 


Fig. 3.—Extraoral radiograph revealing extent of involvement, cystic appearance, and relation 
of third molar root apex to inferior border of mandible. 


Operation—Under conduction and infiltration anesthesia, the mucoperi- 
osteum was reflected distally and buceally to the mandibular left molars and a 
lobulated, pale, thinly encapsulated tumor mass was revealed. The overlying 
bone was removed and the friable mass easily freed from the surrounding bone 
to its attachment about the cervical of the impacted third molar. The bone was 
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found to be resorbed about the roots of the second molar and the tooth was re- 
moved. The third molar was then easily elevated from its position, due to lack 
of supporting bone over its entire distal aspect. The bone cavity was smooth 
and firm with no evidence of any infiltrating tumor tissue. 

The cavity was packed with vaselined iodoform gauze which was changed 
weekly for eight weeks at which time the soft tissue healing approached the 
surface tissues and there was no danger of surface closure leaving a cavity 
beneath. Final healing left no depression and a normal appearing mucosa was 
restored. The recalcification of the bone defect was satisfactory. 

Pathologic Findings.—The tumor tissue was sent for microscopic study and 
the pathologist’s first report was ‘‘myxoma.’’ 


Fig. 1.—Photomicrograph showing type of myxomatous degeneration found throughout tumor 
mass, 


Because of the peculiar characteristics of the case, the sections were pre- 
sented to a conference of pathologists and the following report was submitted: 

‘*Specimen consists of several strips of soft gelatinous tissue, and a tooth. 
The tissue is homogeneous throughout and is made up of a loose edematous con- 
nective tissue stroma showing marked myxomatous degeneration throughout 
(Fig. 4). While no evidence of pre-existing granulomatous inflammatory 
changes are seen in the sections, we feel that the specimen most probably repre- 
sents a marked and complete myxomatous degeneration of a granuloma associ- 
ated with the impacted third molar. Diagnosis: sMyxomatous degeneration of 
a chronie granuloma. (Signed) Cope, M.D.’ 
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CASE NO. 70 


CALCIFYING FIBRO-ADAMANTOBLASTOMA 


H. J. Frevp, D.D.S., anp A. A. ACKERMAN, D.D.S., Newark, N. J. 


Chief Complaint.—The patient’s mother observed the failure of eruption of 
the mandibular right first permanent molar. The child was therefore brought 
for observation. 

Clinical Examination.—The child, 9 years old, was a normal, well-developed 
youngster. None of the past history was significant. The condition of the oral 
cavity was excellent, the teeth and mucous membranes giving evidence of good 
eare and normai health. The mandibular right deciduous molars were in posi- 
tion, while the first permanent molar was absent. The three remaining first 
permanent molars were fully erupted. 

Radiographic Report—The extraoral radiograph revealed the unerupted 
first molar with its apices at the lower border of the mandible. Immediately 
surrounding the crown of the unerupted molar, a circumscribed, radiolucent 
area was observed. Another radiolucent area in which were seen several small 
radiopaque islands was observed in the second molar region. The bud of the 
second molar itself was absent. This area showed no radiographic evidence of 
cortical bone surrounding the defect (Fig. 1). 


Fig. 1. 


Surgery.—F ollowing the reflection of the overlying mucous membrane, the 
mandible was penetrated from a point below the alveolar ridge. A follicular 
cystic membrane was found around the unerupted first molar. It was enucleated 
in its entirety. The first molar was retained in the hope of its future eruption. 
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In the second molar region, a tumor mass was discovered. The entire area was 
filled with whitish, mushroomy tissue. No limiting membrane was found, con- 
firming the radiographic diagnosis. Both the cyst membrane and the tumor 
tissue were sent for microscopic section to the Army Medical Museum in Wash- 
ington. The report of Colonel J. E. Ash, Curator of the Museum, follows: 
Gross.—Follicular sac. Two pieces of gray tissue which are soft 
and irregular in shape, the larger measuring 15 by 8 by 3 mm. and the 
smaller, 10 by 5 by 3 mm, (2 pieces). 
The tumor tissue consists of five pieces of tissue, each of which 
is gray in color and shows small areas of congestion. They are irregular 
in shape, the largest measuring 18 by 10 by 5 mm. and the smallest, 
5 by 4 by 2 mm. On section, they have a cartilaginous consistency. 
(5 pieces. ) 
Microscopic.—The material from the sae over the first molar con- 
sists of an elongated strip of adult collagenous fibrous tissue with areas 
of loose edematous stroma. There is a suggestion of a single layer of 
squamous epithelium at one tip. This, we feel, probably represents the 
wall of a follicular cyst which involved and ineluded the first molar. 


Ve 


The tumor mass from the second molar region consists of a rather 
dense, moderately cellular stroma, most of the cells being ovoid or 
stellate. Interspersed are islets of ameloblastic epithelial cells, some 
showing early central cystic degeneration while others are arranged 
so as to suggest pseudo-tooth buds. In one section a larger area of a 
more typical tooth germ is seen in which inner and outer enamel layers 
and stellate reticulum can be recognized. Several masses of dense 
hyaline material showing early calcification are noted. We feel that 
there is a marked suggestion of stellate reticulum in the tumor stroma 
and of inner enamel layer in the epithelial islets. 

It would seem that we are dealing with an early ameloblastoma 
associated with the follicular cyst insofar as such tumors may arise from 


Fig. 2. 
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dissociated epithelium of a follicular cyst. The formation of such a 

tumor in this area might well account for the absence of the germ of 

the second molar. 

Diagnosis.—F ollicular cyst (with associated) ameloblastoma. 

The unusual nature of this lesion was called to our attention by Dr. Kurt 
H. Thoma, who has kindly consented to comment on this case, and we append 
his observations. Dr. Thoma writes, ‘‘The tumor component of this lesion con- 
sists of a dense cellular stroma, made up of young, stellate and oval mesenchymal 
cells, such as seen in the dentine papilla of the developing tooth. In this stroma 
appear chains and islands of epithelial cells resembling the epithelial buds 
derived from the dental lamina. These findings are consistent with a diagnosis 


of soft odontoma, or fibro-adamantoblastoma (Fig. 2). In other sections one 


Fig. 3. 


sees calcified tissue, resembling dentine, some of it staining pink with rosin, 
being of dentinoid character (Fig. 3). Because of the occurrence of calcified 
tissue in this tumor, the term soft odontoma is not entirely correct; fibro- 
odontoma may be more descriptive; but fibro-adamantoblastoma covers all the 


features.’’ 
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Editorial 


Posthumous Identification 


Many instances might be cited where medical examiners have been able 
to identify bodies, which were utterly unrecognizable and without identifica- 
tion marks, by dental restorations attached to remaining teeth. The casts of 
the jaws taken to construct dentures, and orthodontic models made from 
impressions of a child’s mouth, have been introduced as important testimony 
in court. So the type of occlusions or the shape of the teeth may become 
significant evidence, if identified by the expert. Bodies, though buried for 
years, may still be identified by dental peculiarities. It seems an ironical 
circumstance that the teeth, which so easily fall prey to decay in the living, 
outlast every other part of the body in the dead, and may even remain pre- 
served for centuries, as is evidenced by the findings of ancient human relics. 


Skull of Joseph Warren. (Courtesy of Miss Esther Forbes, author of Paul Revere and 
the World He Lived In, Houghton, Mifflin Co., New York.) 
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Editorial 


An example of posthumous identification of a skull by a dental appliance 
was recently called to my attention. This case is interesting, first, because 
it made possible the establishment of the identity of an important historical 
figure, second, because it is a rare example of an early attempt to restore 
lost teeth in past New England days, and third, because the benefactor and 
prosthodontist was no other than the famous Paul Revere. The illustration 
accompanying this editorial shows the skull of Joseph Warren, made from 
a photograph owned by the Old South Association, Boston. It was taken 
in 1855, when the body was removed from the vaults under St. Paul’s 
Church to Forest Hills Cemetery, where it now rests. The picture, which 
appears in Paul Revere and the World He Lived In by Esther Forbes, shows the 
two ‘‘artificial teeth’? Paul Revere wired in for his friend shortly before the 
battle of Lexington. Warren was killed at Bunker Hill and, according to 
General Sumner’s Reminiscences, a year later the body was identified by 
‘“Col. Revere, who set the artificial tooth, and who recollected the wire he 
used in fastening it in.’’ 
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The Oral Manifestations of Vitamin Deficiencies: By I. A. Rosenblum and N. 
Jallaffe, J. A. M. A. 117: 2245, 1941. 


The article is composed of a general discussion of the oral manifestations of 
vitamin deficiencies and one case report. 

The gingival lesions of scurvy are due to a vascular diathesis which pro- 
duces swollen and boggy gums that bleed easily and progress to actual ulcera- 
tion because the function of vitamin C is concerned with the formation and reg- 
ulation of the intercellular matrix. Chewing is difficult, and the absorption of 
the alveolar bones causes the teeth to loosen and fall out. The teeth themselves 
may be affected by the scorbutie process, the dentine and enamel becoming 
porous and defective, with resulting rapid and early decay. Hemorrhage into 
the buccal mucosa may result from damage to the vascular epithelium. 

No oral lesions have been ascribed to thiamine deficiency. Nicotinic acid 
deficiency is characterized by a specific type of stomatitis and glossitis. Early 
in the course of the disease there is swelling and redness of the tip and lateral 
margins of the tongue. As the disease progresses, the reddening becomes more 
intense and the affected part assumes a fiery scarlet hue; ulcerations appear 
along the sides, the tip and the under surface of the tongue, and on the buccal 
mucosa, particularly opposite the molar teeth. The ulcerations are frequently 
covered with a thick grayish exudate or membrane in which Vincent’s or- 
ganisms can be found. 

In riboflavin deficiency there occurs oral pallor followed by maceration and 
superficial transverse fissuring in the angles of the mouth. A superficial denuda- 
tion of the mucosa results in an abnormally red appearance of the lips along 
the line of closure. The author does not mention a specific type of glossitis which 
has been ascribed to riboflavin deficiency, i.e., a purplish red tongue, the papillae 
of which are enlarged or ‘‘ballooned out.’’ Instead they cite a case in which a 
purplish red tongue, smooth and slightly edematous and often painful is re- 
stored to normalcy after the administration of pyridoxine. 

The author also commented on a type of tongue appearance in which there 
is a persistent redness of the mucosa, the presence of many small plaques look- 
ing like milk curds which cannot be rubbed off and which respond only to in- 


tensive B complex therapy. 
T. F. Machella. 


Adamantinoma of the Lower Jaw: By E. S. Lee, Proc. Roy. Soc: Med. 34: 

323 (April), 1941. 

Report of a case of adamantinoma in a man aged 51, who at 36 first com- 
plained of a swelling of the right side of the lower jaw after the removal of 
several teeth. Local curettage was performed, only to have the swellings recur 
after each local excision five times over a period of eight vears, the last operation 
being supplemented with radium and x-ray therapy. 
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X-rays show gradual extension and bone destruction by the tumor over the 
period, while its histology reveals a gradual transition from a ‘‘typical glandular 
adamantinoma to a continuous sheet of spindle cells, suggestive of malignancy.’’ 

Resection of the whole of the right part of the mandible was finally per- 
formed, and the patient remained well for three years, until a tumor appeared 
in the soft tissues near the sear in addition to further bone destruction, as re- 
vealed by x-ray, in the midanterior region of the mandible along its inferior 
border. No mention of additional treatment is made. 

Leo Talkov. 


Neoplastic Jaw Diseases: By C. C. Gilkison, Military Surgeon 90: 678 (June), 
1942. 


Epulis is one of the most common and probably the least malignant tumors 
of the jaw, yet it tends to recur. It is usually found in children and young 
adults, originating in connective tissue, growing slowly, usually without pain 
and oftentimes displacing teeth. Because of association with resorbed roots 
of temporary teeth, some believe that giant-cell tumors of the alveolar border are 
neoplastic derivatives of the osteoclastic giant cells formed in great numbers 
in deciduous root resorption. 

Etiology is unknown, while some investigators believe growth may be in- 
fluenced by several factors, namely, general health or metabolic, pregnancy, 
trauma, and chronic inflammation. Epulis may be either giant cell or fibrous, 
the latter being less vascular and growing more slowly. 

A ease with three illustrations is presented in a boy of 7 years with swelling 
of the lower left canine region. The mass was removed with recovery uneventful, 
except for a recurrent swelling in the same region, attributed to an abscess of 


an adjacent tooth which was removed. 


Leo Talkov. 


The End Results of the Treatment of Malignant Tumors of the Palate: By 
G. B. New, and O. E. Hallberg, Surg., Gynec. and Obst. 73: 520, 1941. 


In a review of 173 cases at the Mayo Clinic from 1907 to 1939 squamous- 
cell epithelioma and adenocarcinoma of the mixed tumor type are reported to be 
the most common tumors of the palate. 

Along with its histology the adenocarcinoma is described as slow growing, 
oftentimes symptomless and with an average age of 50. It is usually smooth, 
hard and sessile, some extending into the nose and antrum, while erosion of the 
hard palate is not an infrequent finding. Treatment is surgical removal if pos- 
sible, and where periosteum is involved surgical diathermy is indicated also. In 
cases where extent of the lesion is questionable, radium seeds or needles as a 
supplementary step to surgery are advocated. Metastasis to the neck is rare. — 

Squamous-cell epithelioma may be ulcerating or papillary, extending into 
adjacent structures in 30.9 per cent of the reported cases. Treatment, as above, 
is removal of the local growth with surgical diathermy. 

In addition a brief discussion of other malignant tumors is included, and 
mention is made of 236 cases of benign tumors admitted during the same period 


of time, 
Leo Talkov. 


Announcements 


New York University College of Dentistry announces postgraduate course in Inhalation 
Anesthesia, with special emphasis on Nitrous Oxide-Oxygen Anesthesia conducted by Dr, E. A, 
Rovenstine, Professor of Anesthesia, N. Y. U. College of Medicine and Bellevue Hospital, and 
Dr. A. S. Mecca, Assistant Professor of Oral Surgery, N. Y. U. College of Dentistry and 
Bellevue Hospital. 

The course will consist of lectures and practical demonstrations conducted in six sue- 
cessive three-hour morning sessions. It will deal with the theory and practice of general 
anesthesia in ambulatory cases, and patients cared for in private practice. To give the student 
a sound foundation and background, the subject will consist of a discussion of the mechanics 
of anesthesia and the principles and technique of administration. Special attention will be 
given to the examination of the patient, proper steps in positioning, also the principles of ad- 
ministration. With respect to the technique of administration, the cardinal points in symp- 
tomatology, complications and emergencies will be stressed. A detailed study will be made of 
postoperative observation of patients, bearing directly on psychologic principles and rest. 

The course will be given on Friday mornings from Oct. 2 to Nov. 6, inclusive. Tuition 
$60, half of which accompanies your application, the remainder is paid on entrance to the 
course. Classes will begin at 9 A.M. and continue to 12 o’clock noon. 

Direct all communications to the Office of the Dean, N. Y. U. Dental College, 209 East 
23rd Street, New York City, N. Y. 


The New York Society for Oral Diagnosis, a component branch of the American Asso- 
ciation for the Advancement of Oral Diagnosis, will meet on Oct. 21, at Squibb Hall, Squibb 
Bldg., 745 Fifth Ave., New York City, at 8:30 P.M. 

The subject of the meeting will be ‘‘ Accurate Diagnosis Preceding Treatment of War- 
time. Injuries of the Face and Jaws.’’ Dr. Morris I. Schamberg will address the society. 
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Original Articles 


IMMOBILIZATION OF WARTIME, COMPOUND, COMMINUTED 
FRACTURES OF THE MANDIBLE 


V. H. Kazanugtan, D.M.D., M.D., Boston, Mass. 


HE purpose of this paper is to outline the immobilization of wartime frac- 

tures of the mandible. The methods described are the result of four years’ ex- 
perience during World War I, with the Harvard Unit of the Royal Army Medical 
Corps serving behind the British lines in Northern France. The British assigned 
about one hundred beds in a military general hospital to jaw cases, thus forming 
a maxillofacial center. It included wards, operating room, diet service, recrea- 
tion grounds, laboratory, mechanics, and specialized personnel, while the usual 
hospital facilities such as x-ray, biologic laboratory, medical and surgical officers, 
ete., were available, and orders were given for a large hospital area to clear all 
eases to this center. In a word, a hospital within a hospital was created. During 
four years hundreds of fresh cases were treated and a definite, routine, simplified 
method evolved. Back of this treatment was the general army policy of evacu- 
ating all sick and wounded to England, so that the ‘‘jaw’’ turnover was large 
and as soon as a patient could travel and when it was thought that the treatment 
of his injuries could be completed on home ground, he was sent on his way. 


FIXATION OF THE BONY PARTS 


In order to discuss the question of splints and appliances used in the treat- 
ment of wounds of the face and jaw, a clear analysis of the bony injury is neces- 
sary, in contrast to those mandibular fractures seen in civilian life. This latter 
class, usually the result of a fall, a blow, a kick or other type of accident, and 
usually referred to in discussion as accidental or civilian without regard to their 
cause, is serious at times and may be compound, but this class is free from actual 
bony destruction except when teeth and their surrounding alveolar process are 
knocked loose. The lines of fracture are irregular, but well defined, and the 
displacement is less pronounced than in the case of war injuries. As a rule 
the healing process is more rapid and uneventful, though at times it is difficult to 
reduce the displacement because of the irregular ends of the fracture, which are 
but slightly comminuted and have a tendency to interlock. 

But when the fracture of the jaw is caused by a bullet or other weapon of 
warfare, comminution and a definite, though perhaps slight, destruction of bony 
tissues exist. Such injury may be confined to the teeth and alveolar ridges and 
not seriously or materially impair tne continuity of the bone, while in other in- 
stanees a large portion or the whole of the maxillae or the body of the mandible 
is blown away. In extreme cases it is often found that the injury has involved 
the entire nose, the tongue, the sublinguai region, or the lower part of the face. 
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The site of fracture following gunshot wound is not characterized, as in 
accidental cases, by an irregular line, but by multiple lines of fracture whic) 
‘adiate in many directions. The mobility of the parts is greater, and there is 
little or no tendency for the segments to interlock rigidly. The pronounced 
mobility and displacement.of the segments of bone are increased by the exten- 
sive laceration of the overlying soft tissues. 

It is not my purpose to discuss methods of immobilization of civilian man- 
dibular fractures which, of course, occur in a goodly number in military life. 
Such fractures are immobilized by the standardized method as practiced today. 
In this short paper fractures caused by bullets and other war weapons will be 
outlined. 

The types of fractures in question are associated with (1) extensive com- 
minution of fragments; (2) large gaping wounds of the lips and side of face; 
(3) in a certain number there is a definite loss of soft as well as bony tissue. The 
general care of such cases has been recently outlined in ‘‘ An Outline of the Treat- 
ment of Extensive Comminuted Fractures of the Mandible’’;' therefore, I will 
not attempt to repeat the procedure here. 

The three following types of war fractures of the mandible will be discussed: 


1. Fractures of the anterior part of the mandible with teeth existing on each 
segment posterior to the injury. 
2. Fractures of the lateral aspect of the mandible with teeth remaining pos- 


terior to the injury on one side only. 
3. Fractures with a distinct loss of bone. 


This is an oversimplification of the classification of facial gunshot wounds, but 
this discussion will probably elucidate the treatment of less severe cases, not 
complicated by extensive fractures of the maxilla and other facial bones. 


1. FRACTURES OF THE ANTERIOR PART OF THE MANDIBLE WITH TEETH EXISTING ON 
EACH SEGMENT POSTERIOR TO THE INJURY 


A. Fractures in which the main or posterior fragments carry one or more serv- 
wceable teeth.— 
The sections between the two posterior fragments are comminuted, usually 
have large lacerated wounds of the lip, chin, and oral mucosa, with destruction of 
the anterior teeth and alveolar bone. When the wound is of appreciable size, 


proper attention to the soft tissue should also be considered as it cannot be 
allowed to heal in a contracted and distorted shape. It must also be remembered 


that the injured mucosa may form adhesions detrimental to the adaptation of 
subsequent restoration. Moreover, the loss of alveolar bone and teeth deprives 
the lip tissue of its normal support. Therefore, having these considerations in 
mind it is necessary to apply a type of splint which will immobilize the fracture 
and at the same time will give some support to the lacerated tissues. 

The writer, in looking over his records of many eases treated during the last 
war, finds that he has given preference to the so-called band and bar splint, and 
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to the swaged cap type of splint. The first consists of adapting bands to one 
or more teeth on each side, preferably the molars, then taking the proper occlusal 
relation and joining them together with a stout bar. This splint is then cemented 
to the teeth (Fig. 1). 

For the support of the soft tissues a removable stay plate is added to the 
band and bar splint (Fig. 1A). For stabilization a perpendicular wire is soldered 
to the bar of the splint at right angles to its lower aspect. The arch and T form 
the retention for a simple removable vuleanite appliance which represents the 
bulk of the destroyed tissue and helps to prevent undesirable adhesions and col- 
lapse in that region. The inner aspect of the stay plate has a groove correspond- 
ing to the position of the wire, and the appliance is easily renewed or enlarged 
by addition of more substance, if necessary. 

There is one more point to be considered in this type of splint. In order to 
insure the correct bite of the lower jaw in relation to the upper teeth, it has 
been necessary to solder a loop of wire to the buceal side of the molar band to 
act as an occlusal guide. For short periods it may be wise to immobilize the 


lower jaw to the upper with elastic bands. 


A 


Fig. 1—A band and wire splint with a perpendicular wire, or “T.” A vulcanite piece 
with grooves corresponding to the wire is made with sufficient bulk to prevent tissue contrac- 
tion; and at a later stage acts as a support in connection with plastic operations. 


B. If the comminuted fragments are between the main segments of bone and dis- 
placed so as to be entirely out of their normal alignment.— 


The comminuted fragments are raised to their approximate normal position 
by drilling holes through the anterior segments and suspending them to the arch 
wire with fine wires (Figs. 2 and 3). This procedure may appear rather drastic 
yet one must remember that in this type of injury, there is always a good deal of 
laceration and the upper surfaces of these bone fragments are exposed. It has 
thus been a simple matter to grasp each particle of bone gently with forceps, and 
drill a hole without injury to the surrounding tissues. These isolated, vital bone 
particles have amazing regenerative power. (Figs. 3, 4, and 5.) 


V. H. Kazanjian 


Fig. 2.—Model showing extensive comminution and downward and backward displace- 
ment of the anterior fragments. In such a case the type of splinting used is illustrated in 
Figs. 3, 4, and 5. 


< 


Fig. 3.—Diagram showing comminuted fragments displaced entirely out of normal alignment. 
They are raised to approximate normal position by method as illustrated. 
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2. FRACTURE OF THE LATERAL ASPECT OF THE MANDIBLE WITH TEETH REMAINING 
POSTERIOR TO THE INJURY ON ONE SIDE ONLY 


The injury is mostly on one side of the mandible, and comminution may ex- 
tend from the anterior region to the ramus. The teeth and alveolar bone of the 
affected side are lost, leaving lacerated mucous membrane and comminuted bone 
fragments, and a gaping, irregular wound of the side of the face is almost always 
present. 


Fig. 4.—X-ray showing marked displacement of anterior fragment. 


Fig. 5.—X-ray showing displacement of anterior fragment, reduced by suspension method, as 
illustrated in Fig. 3. 


The immobilization of such injuries is accomplished by dental splints de- 
Sizned to hold the mandible against the maxilla. Simultaneously means are 
adopted to hold the comminuted fragments in normal alignment and to prevent 
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displacement of the ramus, which is easy to control in the early stages. Two 
methods are recommended to accomplish this: If the main posterior fragment 
carries with it a section of the body of the mandible, one must prepare auxiliary 
means of retention in addition to intermaxillary wiring. This may be accom- 
plished by the use of a bite plate which fits the lower alveolar ridge below and 
the occlusal surfaces of the teeth above. The bite plate may be made of vuleanite 
rubber or acrylic resin, or in an emergency, it may be made of dental modeling 


compound. 

A convenient type of splint which has proved highly efficient in war frae- 
tures is shown in Fig. 6. The existing teeth carry a metal splint, an arch wire 
and T extension over the injured area. A vuleanite appliance is made to control 
the fragments on the edentulous side at the same time, and its occlusal contact 
with the upper teeth prevents the edentulous side from the upward displacement 
which would occur if it were left uncontrolled. It will be noticed that this splint 
also has a wire loop at the buccal aspect to act as an occlusal guide and is sup- 
plied with buecal hooks for the attachment of intermaxillary elastics. 


Fig. 7. 

Fig. 6.—A splint used when one side of the mandible is e€entulous. The vulcanite piece 
fits the alveolar ridges accurately and is retained in place by the wire extension and “T,” the 
occlusion of the upper teeth, and the tissues of the cheek. 

Fig. 7.—Band and bar splint fitted to selected lower teeth. The wire prong is fitted 
against the anterior surface of the ramus just above the fracture line. Such a splint is effec- 
tive to hold the posterior fragment in position, when treatment is instituted at an early date. 


When the comminution extends behind the angle of the jaw, it is obvious 
that a vuleanite piece will not be effective. In such eases a band and bar splint 
may be fitted to selected lower teeth. This splint terminates with a No. 14 wire 
prong which is fitted to the upper surface of the posterior segment, just above 
the fracture line, pressing against the bony ridge to prevent upward displace- 
ment. This splint should also be supplied with buccal wire loops and wire hooks 
as a means of connecting the lower jaw to the upper. As a rule any irritation by 
the splints to the soft tissues is slight, even with long use (Fig. 7). 

In this connection it may be advisable to outline a method of immobilization 
that is effective in fractures where the fragments between the two main segments 
of the mandible are greatly displaced and cannot be brought to good alignment 
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without special means. Such a fracture is illustrated by the diagram shown in 
Fig. 8. This condition is always associated with extensive laceration of the 
face and buccal mucous membrane. The median fragments are partly exposed 
but displaced downward and backward toward the base of the tongue. To the 
teeth on one side are fitted metal bands which carry an arch wire, as before, the 


Fig. 8.—Diagram showing a fracture where the fragments between the two segments of 
mandible are greatly displaced, and one of the lines of fracture is posterior to the angle of 
the jaw. 


Fig. 9.—Diagram showing metal splint with bands and arch wire cemented to the exist- 
ing teeth on one side while a prong at the end of the arch firmly grasps the exposed part of 
the ramus. The displaced anterior fragments are suspended to the arch wire. 
free end of which is attached to a hole in the ramus of the edentulous side 
(Fig. 9). Thus the main segments of the mandible are made secure, while the 
anterior segments are suspended as before with wire sutures. A supplementary 
support is given to the whole by an upper splint, with hooks as for intermaxillary 
traction. 


3. PRACTURES IN WHICH THERE IS A DISTINCT LOSS OF A SECTION OF THE MANDIBLE 


This type of fracture, even in wartime, is not frequent. The writer is con- 
Vinced that the majority of non-united fractures are due to inadequate im- 
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mobilization of comminuted fragments of bone, and subsequent infection, rather 
than to initial loss of bone. However, whenever a distinct loss of bone does exist. 
it is necessary to fix the remaining fragments of the mandible in their normal 
position with rigid splints (Figs. 10 and 11). Here again it is comparatively 
easy to manipulate the stumps of the mandible soon after the injury, and neglect 
in this respect causes subsequent unnecessary complications and displacement of 
fragments. The proper procedure is to obtain retention with a band and bar 
splint, as previously outlined, which is fastened to the teeth (Fig. 12). This 
type of splint becomes indispensable at a later date when reconstruction of the 
lip and chin is undertaken by a plastic surgeon (Fig. 13). 


Fig. 11. 


Fig. 10.—Drawing of a model showing complete loss of the anterior part of the mandible. 
Fig. 11.—Typical case showing extensive wound and destruction of the soft tissues of 


the lower part of the face, with loss of the mandible anterior to the second molar regions. 
12) was made prior to operative treatment for reconstruc- 

If no teeth are available for attachment of this splint, a metal plate of 
suitable size is bent to a ‘‘U’’ shape, and to the ends modeling compound is 
added, and the impression of the alveolar ridges is taken with properly occluded 
surfaces. The plate is then removed from the mouth, trimmed, shaped, and 
reproduced in vuleanite rubber or in latex. This makes a simple yet efficient 
splint and the slight springiness facilitates retention and adjustment (Fig. 14). 
During this stage it is essential to preserve and even increase the buceal furrow 
between the cheek and the remaining portion of the alveolus of the mandible, for 
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this is a major support for future prosthetic restoration. If the bueeal groove 
has disappeared, a method advocated by the writer for its reconstruction is 
recommended. In brief, this consists of utilizing the buccal mucous membrane 
to reform the furrow.” 


Fig. 12.—The band and arch splint maintains the correct relation of the posterior 
segments, while the vulcanite appliance supports the soft tissues during the process of healing 
and following plastic reconstruction of the lower lip and the chin. 


_ Fig. 13.—A later photograph of patient shown in Fig. 11 following plastic reconstruction. 
The band and arch splint with removable vulcanite piece becomes an absolute necessity fol- 


lowing reconstruction of the lip. Without such prosthetic means, the plastic operation will not 
be as efficient. 


Much emphasis is placed on careful planning of the treatment in these types 
of injuries, because delay and neglect cause a gross displacement of the fragments 
never fully overcome later on. The degree of displacement will vary according 
to the position of the fractured end of the bone. If it is at the angle of the 
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jaw, the remaining part of the ramus will become lost ultimately in the tissues of 
the cheek. However, if the fragment is further forward in the molar region, for 
example, the displacement will be either toward the median line of the mouth, or 
outward toward the zygomatic fossa. In either case there will be great difficulty 
in reducing the displacement, once it is firmly fixed. 


Fig. 14.—When there is extensive destruction of the body of the mandible and remaining 
segments are edentulous, a metal plate of suitable size is bent to a “U”’ shape, to the ends of 
which modeling compound is added. This plate fits over the alveolar ridges. This type of splint 
gives suitable support in the early stage until a more positive splint can be constructed. 

I wish to emphasize again that the foregoing methods were used extensively 
for four years on active service twenty-five years ago, and I believe they may 
again serve today. In treating fresh jaw cases, speed, efficiency, and simplicity 
are important, and most all appliances described, as well as headgears and ex- 
ternal appliances, were made and placed on the second or third day following 
impressions. I would remind the young dental surgeon, who may be ealled upon 
to treat maxillofacial injuries in the present struggle, that strong, simple ap- 
plianees are the best, and it is to the patient’s and surgeon’s advantage alike to 
organize early treatment of facial wounds. 
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ACUTE MONOCYTIC LEUCEMIA 
A Case REportT 


LEVON M. SaGuHirian, D.D.S.,* CHARLES A. JoNES, M.D., D.Sc. ( Men.) 
PHILADELPHIA, Pa. 


HE leucemias may be defined as acute or chronic diseases of unknown eti- 

ology, involving primarily the blood-forming organs and characterized by 
widespread disorderly proliferation of the white cells and their precursors in the 
various organs and tissues of the body. Characteristically, they manifest them- 
selves by the appearance of abnormal leucocytes in the peripheral blood. In- 
variably the disease has a fatal termination. 

Clinically, the leucemias are classified as either acute or chronic, and aecord- 
ing to the type of white cell involved in the process. Thus, there exist the lym- 
phatic, myelogenous and monocytic types of leucemia. Monocytie leucemia is 
less common than the other types, and when it occurs, it is usually acute in type. 
It is with this type of leucemia that this report is concerned. 

In contrast to the chronic leucemias, the onset of an acute leucemia is abrupt 
and the duration short. Occasionally, as in the case presently to be reported, 
the initial symptoms may not be alarming, but signs of a grave disease soon ap- 
pear. More typically, the onset is abrupt with fever, extreme malaise, rapidly 
developing anemia, purpura, and other hemorrhagic manifestations, and not in- 
frequently necrotic and gangrenous lesions in the mucous membranes of the 
mouth and throat occur.’ The early lesions of acute monocytic leucemia are char- 
acteristically found in the membranes of the mouth and pharynx. The oral 
lesions are considered by some to be so characteristic that acute monocytic 
leucemia should be suspected on clinical grounds alone.” * Osgood* reports that 
in 80 per cent of the 88 cases in which the gums were mentioned, there was ¢ 
marked tendency for the gums to swell. Forkner? likewise stresses the charac- 
teristic swelling and ulceration of the gingivae in the disease. In five of eight 
cases reported by Klumpp and Evans,‘ the first symptoms were noted follow- 
ing the extraction of teeth. 

In a series of 120 cases of stomatitis reported by Moloney,° three were estab- 
lished as monoeytie leuecemia. In two of these, extensive necrotic and ulcerative 
lesions developed from what appeared to be Vincent’s stomatitis. An early 
signal should be a sudden marginal hypertrophy of the gums due to the leucemic 
infiltration. At times, the gingival swelling becomes so intense and the papillae 
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so engorged that the gums cover the teeth. There is a tendency to necrotic de- 
generation which eventually leads to nomalike lesions of gangrenous stomatitis, 

Thus in the early stages of the disease, the oral symptoms are often the only 
ones present. The patient may seek the services of a dentist for periodontal or 
oral surgical treatment. Injudicious treatment may precipitate gangrenous 
stomatitis, secondary infection or fatal hemorrhage. A serious medical study of 
the patient, particularly in respect to hematologic aspects, is indicated in any 
suspected case of necrotic gingivitis not dependent on any local causes and which 
fails to respond to conservative medical treatment within a reasonable time. 
A differential diagnosis as to the possible presence of leucemia or other blood 
dyserasia is of paramount importance in assuming responsibility. 

The otolaryngologist may also be confronted by the initial manifestations of 
acute leucemia. Early lesions may manifest themselves as epistaxis, ulcerative 
pharyngitis, or tonsillitis. Evans* has reported a case of particular interest be- 
cause the oral lesion was the only manifestation in the skin and mucous mem- 
branes. The patient was first treated for quinsy of the left tonsil of five weeks’ 
duration. This was considered to be a resolving peritonsillar abscess that had 
evacuated spontaneously. A week after his discharge, the patient returned com- 
plaining of dysphagia. Sloughing had occurred over the swelling in the soft 
palate and the appearance of the lesion on the upper part of the tonsil suggested 
Vineent’s infection. This patient died in eighteen days. Hematologic studies 
were typical of monocytic leucemia. 

There have been three cases of acute monocytic leucemia admitted to the 


Graduate Hospital in the past ten years. The most recent one of these is of 
special interest since the disease developed while she was hospitalized, thus 
making it possible to report the progress in considerable detail. 


CASE REPORT 


J. S., aged 28, a married white woman, was admitted to the service of Dr. 
William R. Nicholson on Jan. 9, 1942, with a tentative diagnosis of chronic 
salpingitis. At the time of her admission, she complained of pain in the lower 
right quadrant of her abdomen. 

The family history is significant in that her mother died of leucemia. The 
type was unknown but her illness extended over a period of almost three years, 
during which time she received frequent treatments with x-ray. 

Past medical history contributes little to the present picture. Other than 
childhood diseases, she had never had any serious illness. She had been married 
six years and had never been pregnant. 

The present illness began three or four years previously. At the onset, 
she experienced low abdominal pain, mostly right-sided, which she deseribed as 
sharp or burning. This pain had no tendency to radiate and was not affected by 
food intake, bowel evacuation, or menstruation. She had complained of fre- 
quency of urination associated with some dysuria, which antedated the appear- 
ance of the abdominal pain by several years. 

Sinee April, 1941, when she and her husband separated, her menses had be- 
come irregular. This irregularity was characterized by decreased duration of 
the periods, missed periods, and intermenstrual spotting. During this period, 
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she began to notice the pain in the right side of the abdomen more, and in Novem- 
ber, 1941, she began attending a clinic, where she derived little relief from the 
treatment. Other than increased severity of the pain, there was no change in 
its character. Since November, 1941, she asserted that she had almost never been 
without the pain. 

At the time of her admission to the hospital, an inventory of her symptoms 
yielded only the additional complaint of a head cold and a mild sore throat, both 
of which had developed within the past two days. 

Physical examination showed a thin, white woman, weighing ninety-one 
pounds, who showed no evidence of acute discomfort. The head was normal and 
nothing pathologic was seen on examination of the ears. Pupils were round, 
regular, equal in size, and reacted normally to light and in accommodation. The 
upper lid of the right eye showed an area of inflammation near its free border 
at the outer canthus. 

On examination of the nose, the turbinates were found to be swollen, almost 
occluding the nasal air passages and considerable mucopurulent discharge was 
present. The teeth and gums were described as normal. Moderate edema and 
injection of the pharyngeal mucosa with no exudate or ulceration are recorded. 
There were no palpable lymph nodes in the neck. 

Examination of the heart and lungs showed no significant deviations from 
normal. The blood pressure was 110/60. No enlargement of the axillary lymph 
nodes was‘ noted. 

The abdomen was flat, and there were no masses or sears. Palpation in 
both lower quadrants elicited considerable tenderness attended by voluntary 
muscle guarding. None of the solid abdominal viscera were palpable, and there 
was no enlargement of the inguinal lymphatic glands. 

The external genitalia were reported as those of a normal female and a 
bimanual pelvic examination was recorded as being entirely normal. 

The extremities and all bones and joints were negative for demonstrable 
pathology. 

The patient was afebrile at the time of her admission to the hospital, and 
she remained afebrile for the first fifteen days of her period of hospitalization, 
with one or two exceptions, when a temperature of 99° F. was recorded. 

Laboratory investigations instituted at the time of her admission showed 
an erythrocyte count of 4.29 million, and 12 grams of hemoglobin. The white 
blood count was 5.1 thousand and the differential count showed 66 per cent 
neutrophiles, 6 per cent monocytes, and 28 per cent lymphocytes. Serologic 
studies for syphilis were negative. The erythrocyte sedimentation rate was 
2 mm. in sixty minutes. Clinical estimations of the blood sugar and urea con- 
centrations yielded normal results. Several urinalyses were negative. 

Study of the urinary tract by cystoscopy and retrograde pyelography failed 
to show any significant lesions other than a chronic mild cystitis. 

No further studies were carried out at this time. Her sore throat remained 
unchanged and the additional symptom of intractable headache appeared. <A 
neurologic examination was negative and studies carried out by the ophthal- 
mologists failed to reveal any significant pathology in the eyes. 

On Jan. 23, 1942, she was allowed to go home for three days to attend to 
some of her family affairs, but she returned to the hospital on Jan. 24, 1942, be- 
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cause of increased severity of the pain in the lower right side of the abdome)). 
The dysuria of which she had previously complained subsided. The gastroeii- 
terologist could find no evidence of disease in the intestinal tract which could 
account for the pain. Her temperature had risen to 100° F., and she com- 
plained of a severe sore throat which, on examination, showed considerable red- 
ness, but no ulceration. Sulfathiazole was started on the date of her return to 
the hospital. On Jan. 26, 1942, another blood count was made, which showed 4.61 
million red cells, 10 grams of hemoglobin, 17.3 thousand white cells, and the 
differential count was reported as showing 12 per cent neutrophiles, 2 per cent 
monocytes, and 86 per cent lymphocytes. This abnormal smear was reviewed 
by one of us (C. A. J.), and it was found that 56 per cent of the total number 
of white cells were monoblasts. 

The patient was seen in consultation (C. A. J.), on Jan. 27, 1942. She had 
received a paravertebral injection of novocain and ammonium ehloride on that 
day, which relieved the lower right quadrant pain, but pain in the upper right 
abdomen persisted. In addition, she complained of a cough and severe sore 
throat. Examination at that time showed slight swelling and redness of the 
gingivae, and markedly reddened and inflamed membrane of the pharynx and 
tonsils. Areas of ulceration covered with grayish-white membrane not unlike 
that noted in Vinecent’s angina were present. In the neck at the tip of the 
styloid processes, enlarged soft lymph nodes about the size of an almond could 
be palpated. The nodes of the anterior and posterior cervical chains were 
slightly enlarged, firm, and about the size of lima beans. Similarly sized glands 
could be felt in both axillae and in the inguinal regions. The heart and lungs 
were normal. None of the solid abdominal viscera could be palpated, but the 
abdominal examination could not be considered satisfactory because of vol- 
untary muscle guarding. 

Several diagnostic possibilities were considered at this time. It was felt 
that she most probably had an acute monocytic leucemia, but other possibilities 
such as acute infectious mononucleosis and an atypical leucemial reaction to 
sulfathiazole were considered remotely possible. The sulfathiazole was stopped 
and the heterophile antibody titer determined. This latter examination was 
normal, and the subsequent course of the disease, together with a study of a 
biopsied specimen of the bone marrow, proved conclusively the true nature of 
the disease. 

On Jan. 31, 1942, a bone marrow biopsy was made by trephining the sternum 
and lifting out a button of marrow. Study of dry imprints and sections of this 
marrow showed almost the entire cellular structure of the marrow to be 
composed of very immature monoblasts. Very little evidence of erythropoietic 
activity was noted, and precursors of the cells of the granulocytic series were 
conspicuously few in number. On the basis of the marrow studies, a diagnosis 
of monocytic leucemia was made. Almost daily blood studies were made until 
the termination of the disease. These are presented in Fig. 1. 

She was seen by one of us (L. M.S.) on Feb. 4, 1942, and the following find- 
ings observed. In the mouth, the papillae were greatly enlarged, much en- 
gorged, bleeding at the slightest provocation; and the teeth were loose due to 
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leucemic infiltration of the dentoalveolar periosteum. A livid discoloration of 
succulent gingivae was noted. The mandibular lymph nodes were painfully 
enlarged. 

The course was steadily and rapidly downward. On Feb. 9, 1942, the tip 
of the tongue was ulcerated and large ulcerated pharyngeal lesions were present. 
There was marked necrosis of the tonsillar tissue. A mirror examination of the 
larynx showed a similar picture. The gums and pharynx showed accumulations 
of oozing blood. The site of the sternal biopsy was likewise constantly oozing 
blood. The nodes in the neck had increased considerably in size and were acutely 
tender. On this date, the spleen was palpable for the first time. She began 
having a septic type of fever varying between 99° and 103° F. which continued 
until her death. 
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Fig. 1. 


On Feb. 17, 1942, pictures of the oral lesions were made (Fig. 2). Two days 
later the gums covered the biting surfaces of the teeth. On Feb. 19, 1942, she 
began vomiting blood and signs of pulmonary involvement were evident on 
physical examination.. Notably she complained of dyspnea and pain in the chest. 
Loss of weight had been rapid so that her general bodily appearance was one of 
extreme emaciation with a marked pallor. The swollen neck glands, puffy lips, 
and edematous eyelids gave her the appearance of a patient with far advanced 
nephritis. Her breath became very foul and offensive in character. Orthopnea 
and rapid pulse preceded her death on Feb. 21, 1942. 

The daily blood examinations indicate the progressive increase in the white 
cells and the rapidly decreasing erythrocyte count. As indicated in the blood 
chart, the monoblasts ranged between 20,000 and 50,000 per ¢.mm. There was 
a shift to the left in the neutrophiles. The anemia which developed was a normo- 
evtie normochromie one. 
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A thrombocytopenia developed, which, near the end of the disease, reache| 
the point where thrombocytes numbered only about 1,500 per eubie millimeter. 
This progressive decrease in blood platelets was attended by increased bleeding 
time, normal coagulation time, and imperfect clot retraction. Clinically, this 
phase of the blood picture had its counterpart in the hemorrhagic manifestations 


noted. 
NECROLOGY 


An autopsy was performed on Feb. 21, 1942, by Doctor Howard Lorenz, 
resident pathologist of the Graduate Hospital. The following is a summary of 
the pathology noted: 

External examination showed a white female, aged 28 years, rather emaci- 
ated and bearing a scar over the center of the sternum, the site of a bone marrow 
biopsy. A generalized adenopathy was present. The nodes varied from split 
pea size to the size of a walnut. Their consistency varied considerably; the 
larger nodes were almost fluctuant while the smaller ones had an almost ear- 
tilaginous consistency. The larger nodes were found in the neck and right axilla. 


The gross anatomic diagnoses: 

. Generalized lymphadenopathy. 

. Patchy pneumonie consolidation. 
. Hepatomegaly. 

. Splenomegaly. 

. Splenic infarcts. 

. Renal petechiae. 

. Renal eysts. 

. Infantile uterus. 

. Cystic adenoma of right ovary. 
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Microscopie study of the various organs indicated a rather marked infiltra- 
tion with cells having a similar appearance to those noted in the peripheral blood. 
No areas of extramedullary erythropoiesis were noted. The normal architecture 
of the spleen and the lymph nodes was completely destroyed, these tissues show- 
ing almost complete replacement by monoblasts and even more primitive un- 
differentiated cells. The bone marrow of the ribs, sternum, vertebra, femur, and 
tibia had a grayish-pink appearance. Microscopically, the marrow presented an 
unvarying monotony of cell type—practically all the cells were monoblasts. 
Little evidence of granulopoiesis or erythropoiesis was noted. 


DISCUSSION 


There is a considerable difference of opinion among hematologists as to the 
existence of monocytic leucemia. Some contend that the cells encountered and 
diagnosed as monoblasts or immature monocytes are merely atypical forms of 
myeloid series or some other primitive type of cell. However, in this case, the 
clinical symptoms of infiltration and immature leucocytes in the various tissues, 
as well as the study of the type of cell encountered in the peripheral blood, and 
in the bone marrow, led to the diagnosis of acute monocytic leucemia (Figs. 3 
and 4). This diagnosis was confirmed by Dr. R. P. Custer of the Presbyterian 
Hospital, Philadelphia, Pa., who was consulted. 


SUMMARY 


In presenting this case report, it is our intention to invite attention to the 
clinical symptoms and laboratory findings which indicate the course of this 
disease. 


The patient may consult a dentist before going to a physician. These cases 
usually manifest early oral symptoms which are liable to be treated as 
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periodontal disease or Vincent’s stomatitis. Local treatment is contraindicated 
as it may precipitate rapid degeneration or even fatal hemorrhage. 

The early oral manifestations are sudden marginal hypertrophy of the 
gingivae, foul odor, ulceration, and devitalization and loosening of teeth deeply 
submerged in gingival tissues. These symptoms are considered as typical of 
acute monocytic leucemia. The possibilities of acute septic infections, agranu. 
locytosis, purpura hemorrhagica, or infectious mononucleosis must be considered 
in the differential diagnosis. 

The clinical diagnosis of acute monocytic leucemia cannot be determined 
from oral symptoms alone, since oral symptoms occur in other types of acute 
leucemia, but where suspected, study of the differential blood count and the 
determining of the predominance of immature blood cells in the peripheral blood 
conclusively establishes the diagnosis. 


Unfortunately, to date, there is no effective treatment of this condition, but 
early diagnosis and hospitalization will spare the patient much unnecessary 
suffering and place the responsibility where it belongs. 


Grateful acknowledgment is made to Dr. William R. Nicholson, who gave us permission 


to report this case. 
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ORAL LESIONS IN PEMPHIGUS 


WALTER F. Lever, M.D., Boston, Mass. 


RAL lesions play an important part in the diagnosis of pemphigus. Be- 

cause of their different appearance in the various types of pemphigus, 
oral lesions aid in the allocation of a case to the correct type of pemphigus. 
Whenever lesions on the oral mucosa are the first manifestation of pemphigus 
and other lesions have not yet appeared, the correct diagnosis can be made only 
by identification of the oral lesions as lesions of pemphigus. 

In this communication the various types of pemphigus are described with 
particular emphasis on the oral lesions encountered in each type. The deserip- 
tions are based chiefly on the clinical data from 114 patients with pemphigus 
admitted to the Massachusetts General Hospital between 1921 and 1941. 


CLASSIFICATION OF PEMPHIGUS 


There are three well-established types of pemphigus, namely, pemphigus 
vulgaris, foliaceus, and vegetans; to these, two new types have been added in 
recent years, namely, pemphigus conjunctivae or benign mucous membrane 
pemphigus' and pemphigus erythematodes or Senear-Usher type of pemphigus.’ 
Furthermore, Broeq*® suggested a division of pemphigus vulgaris into two types, 
an acute, malignant type (pemphigus subaigu malin) and a chronic, more 
benign type. The septic (acute, or butcher’s) pemphigus is no longer regarded 
as a type of true pemphigus but as a separate disease, since it has been estab- 
lished that it represents a bullous eruption in the course of a sepsis.‘ 

Clinieal analysis of the 114 patients with pemphigus observed at the 
Massachusetts General Hospital between 1921 and 1941 has demonstrated that 
a separate consideration of these additional types is justified, not only because 
of differences in clinical appearance but also because of the difference in 
prognosis. 

I. Pemphigus Vulgaris Acutus 
(Broeq’s pemphigus subaigu malin) 


In this form the bullae on the skin are usually flaccid from the beginning. 
If they are tense originally, they become flaccid as they increase in size. The 
blisters break easily. Occasionally no bullae form on the skin and the epithe- 
lium merely slides off, leaving an erosion. The erosions tend to enlarge as the 
epithelium becomes detached at the periphery. By peripheral extension and 
confluence of the erosions large areas of the body may become denuded. The 
large denuded areas are the most important clinical sign of this type (Fig. 1). 
They show little tendency to heal. A large percentage of the patients is Jewish, 
22 out of 33 patients (67 per cent) belonged to the Jewish race. The average 
age of onset was 52. The mortality of this form is very high, since 31 out of 
33 patients (94 per cent) died of pemphigus. The average duration of the 
disease in those who died was seven months. 

From the Department of Dermatology, Massachusetts General Hospital, Boston, Mass. 
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Oral Lesions —The mucous membranes of the mouth are involved in a 
large percentage of the cases. They were affected in 28 of the 33 patients 
(85 per cent). The disease frequently begins on the mucous membranes of 
the mouth. In 18 of the 33 patients (55 per cent) the mouth was the site of 
the first lesions. The oral involvement, if present, is usually severe. The type 
and appearance of the lesions are analogous to those on the skin. Intact bullae 
are rarely seen on the mucous membranes, because they break soon after 
formation and, just as on the skin, bullae often do not form at all, but the 
mucosal epithelium merely slides off. The erosions enlarge by peripheral exten- 
sion, so that large areas in the mouth may become denuded. Of particular 


Fig. 1.—Patient with pemphigus vulgaris acutus. Note the absence of blisters because 
of their early rupture, the presence of large denuded areas, and the involvement of the ver- 
milion border of the lips. Patient died of pemphigus. 


diagnostic significance is the extension of the lesions to the vermilion border 
of the lips and the adjoining skin which is usually not seen in the other forms 
of pemphigus. The erosions of the oral mucosa show an irregular border due 
to peripheral extension and confluence of the lesions and often have shreds of 
detached epithelium at the margin. They may be covered with a whitish exu- 
date and they bleed easily. In the severest stage almost the whole oral mucosa 
may be transformed into one, large, eroded surface. The lips, gums, and 
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tongue usually show considerable swelling. There is increased salivation; the 
sputum is frequently tinged with blood, and hemorrhagic crusts form on the 
lips. Because of the tenderness of the lesions mastication is difficult and 
swallowing painful so that a liquid diet often becomes necessary. The lesions 
may extend into the pharynx and larynx, as observed in 12 of the.33 patients, 
and hoarseness results. The mucosal as well as the cutaneous lesions heal with- 
out scarring, but the tendency to heal usually is frustrated and progression is 
faster than healing. 

The acute form may start slowly with only a few lesions present on the 
skin or in the mouth for the first few months. These lesions, however, already 
show the characteristics of the acute form, namely, flaccid blisters and extend- 
ing erosions. The diagnosis is, therefore, possible in most cases at this time. 
In the 18 cases in whieh the pemphigus started in the mouth, the average 
interval between the appearance of mucous membrane and cutaneous lesions 
was 2.9 months; the longest interval observed was 11 months. When the 
cutaneous lesions appeared, the course was usually rapid, often leading to 
death within a few weeks. Presence or absence of oral lesions was of no prog- 
nostic significance ; of the 2 patients with pemphigus vulgaris acutus who sur- 
vived, one had mouth lesions and the other had none. 


IT. Pemphigus Vegetans 


As discussed in another communication,’ this form resembles pemphigus 
vulgaris acutus in its elinieal picture in every respect except for the vegeta- 
tions which form secondarily on the erosions (Fig. 2). It is rare that vegeta- 


tions are found on all erosions. The erosions which show no vegetations are 
identical in appearance with those of pemphigus vulgaris acutus. The prog- 
nosis of pemphigus vegetans is grave, but apparently not quite as hopeless as 
in pemphigus vulgaris acutus. Friihwald,® in reviewing the outcome of 147 
cases as reported in the literature, found the mortality to be 73 per cent. He 
believed, however, that some additional patients may have died subsequent to 
the period of observation. Two of the 3 patients with pemphigus vegetans 
seen at the Massachusetts General Hospital between 1921 and 1941 died; 1 is 
living. Many patients with pemphigus vegetans are Jewish; 2 of the 3 patients 
in this series were Jewish. 

Oral Lesions.—F riihwald® states that oral lesions are found in almost every 
case of pemphigus vegetans and that the disease frequently starts on the oral 
mucosa. He found that the mouth was the site of the first lesions in 66 per cent 
of the cases published in the literature up to 1915. In all three cases of the 
presented series oral lesions were the first symptom. Vegetations on the oral 
mucosa are rare. If they are absent, the oral lesions are identical with those 
seen in pemphigus vulgaris acutus. If they are present, the vegetations appear 
as soft, dark red granulations. More common than in the mouth are vegeta- 
tions along the vermilion border of the lips. In our three cases of pemphigus 
vegetans the vegetations were limited to the skin. 


III. Pemphigus Vulgaris Chronicus 


In this form the bullae usually are tense. They may attain considerable 
size, becoming as large as 5 em. in diameter. The bullae remain tense as they 
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increase in size and do not break as easily as they do in pemphigus vulgaris 
acutus (Fig. 3). The erosions at the site of broken blisters do not extend at 
the periphery. The tendency to heal is well pronounced. This form appears 
to be rare among Jews. All 35 patients in the series presented were Gentiles. 
This is the more remarkable if one considers that 67 per cent of the patients 
with pemphigus vulgaris acutus were Jewish. The average age of onset was 
61. The mortality rate is much lower than in the acute form. Only 13 of the 
35 patients, that is 37 per cent, died from pemphigus. The disease may heal 
after a few months’ duration, but may last for years. Of the 22 patients with 
pemphigus vulgaris chronicus who did not die of pemphigus, 7 patients died 
from other diseases, 6 are free from lesions at the present time, and 9 are still 
developing lesions. All but 1 of the 9 patients have only a few lesions, not 
enough to interfere seriously with their routine of life. 


Fig. 2.—Patient with pemphigus vegetans. Vegetations have formed on most of the 
erosions. Note involvement of the vermilion border of the lips. The lesions on the lips 
are covered with crusts but do not show vegetations. Patient died of pemphigus. 


Oral Lesions.—The mucous membranes of the mouth are affeeted in a 
smaller number of cases than in the acute form. Oral lesions were present 
in 17 of the 35 patients with pemphigus vulgaris chronicus, that is in 49 per 
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cent, as compared with 85 per cent in the acute form. The disease rarely 
starts in the mouth; the first lesions were observed in the mouth in only 4 
patients (11 per cent). The appearance of the oral lesions corresponds to 
those on the skin. One ean frequently see intact blisters in the mouth, be- 
eause they do not break as easily as in the acute form of pemphigus vulgaris. 
The blisters usually are small and the erosions at the site of broken blisters 
do not tend to increase in size, so that the oral involvement is never as exten- 
sive as in pemphigus vulgaris acutus. The lesions do not extend to the ver- 
milion border of the lips and the adjoining skin. The oral erosions, just as the 


Fig. 3.—Patient with pemphigus vulgaris chronicus. Note that many blisters are tense and 
that the erosions are small and tend to heal well. Patient is living. 
cutaneous, show a good tendency to heal. Salivation is slight or absent, and 
the saliva is not blood tinged. The mouth is only moderately tender, so that 
mastication and swallowing of solid food can usually be accomplished. Lesions 
may occur in the pharynx and larynx, as was observed in 3 of the patients. 
Involvement of the mouth appeared to be of no prognostic significance. Of the 
17 patients with oral lesions, 5 died of pemphigus. Of the 18 patients without 
oral lesions, 8 died. Of the 15 patients still alive, 8 exhibited mouth lesions; 

7 had no mouth lesions. 
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IV. Pemphigus Foliaceus 


This form shows bullae on the skin only in the early stage and gradually 
assumes the appearance of a generalized exfoliative dermatitis from which it 
is, however, easily differentiated by the Nikolsky sign (the upper layers of the 
epidermis can be rubbed off by a stroke of the thumb). The mortality rate of 
pemphigus foliaceus was 56 per cent in the series presented, since 14 out of 
25 patients died of pemphigus. Three patients died of other diseases, and 8 
are living. The average age of onset was 48. Age appeared to be an important 
factor in the prognosis. Of 12 patients in whom the disease started before the 
age of 50, only 2 (17 per cent) died of pemphigus; whereas of 13 patients in 
whom the disease began at the age of 50 or later, 12 (92 per cent) died of 
pemphigus. Pemphigus foliaceus may be extremely chronic. In 4 of the sur- 
viving patients the disease has lasted for more than 10 years. Eight of the 
25 patients (32 per cent) were Jewish. 

Oral Lesions.—Involvement of the oral mucosa seems to be uncommon in 
pemphigus foliaceus. In fact, it is believed that it may not occur at all. Fifteen 
of the 25 patients with pemphigus foliaceus in this series have been followed by the 
author, and no oral lesions were observed at any time. In the record of one of the 
other 10 patients a note was found stating that at one time oral lesions had 
been present. It has been impossible to verify this statement. 

Because many textbooks state that oral lesions occur in pemphigus foliaceus, 
the literature was consulted for exact information about the occurrence of oral 
lesions in pemphigus foliaceus. A thorough, though not complete, perusal of 
ease reports in the literature revealed that mouth lesions were never described 
in any case of unquestionable pemphigus foliaceus. In all instances in which 
oral lesions were described the cases were not pemphigus foliaceus but pem- 
phigus vulgaris acutus. Because pemphigus vulgaris acutus also shows exfolia- 
tion of the epidermis, some authors have applied the name of pemphigus foli- 
aceus to these eases. It should be realized, however, that the type of exfoliation 
is different in the two diseases. In pemphigus foliaceus the exfoliation in the 
early stage is superficial without development of denuded areas, and in the 
later stage occurs in form of a generalized superficial scaling, the scales being 
small and flaky (Fig. 4). In pemphigus vulgaris acutus the exfoliation is 
characterized by a separation of the whole epidermis at the periphery of the 
erosions, resulting in actual denudation. 


V. Pemphigus Erythematodes 
(Senear-Usher Type of Pemphigus) 


The position of this form within the pemphigus group is still a matter 
of controversy. Gray’ has suggested that pemphigus erythematodes represents 
a localized form of pemphigus foliaceus which may remain localized or may 
change into a generalized pemphigus foliaceus. This concept, however, cannot 
be applied to all cases, since several reports have appeared in which a pemphigus 
vulgaris developed subsequently. Six cases of pemphigus erythematodes were 
seen at the Massachusetts General Hospital. Four changed into pemphigus 
foliaceus; in the other 2 patients the disease remained localized. The mortality 
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is zero in the localized cases, but in the eases in which the pemphigus erythema- 
todes develops into pemphigus vulgaris or foliaceus the prognosis changes 
accordingly. 

Oral Lesions.—No oral lesions were observed in the 6 cases observed at the 
Massachusetts General Hospital. A review of all available reports in the litera- 
ture of cases of pemphigus erythematodes, including the questionable cases, 
revealed the presence of oral lesions in 11 out of 71 cases. The exact appearance 
of the oral lesions was never described. 

One would expect that cases which represent a localized form of pemphigus 
foliaceus would show no oral lesions, while cases which represent an early stage 
of pemphigus vulgaris may show oral lesions from the beginning. 


_ Fig. 4.—Patient with. pemphigus foliaceus. Note the absence of blisters and that the 
erosions at the site of broken blisters are superficial, since only the upper layers of the 
epidermis exfoliate. The lips are not involved. Patient died of pemphigus. 


VI. Pemphigus Conjunctivae 


(Benign Mucous Membrane Pemphigus) 


The reasons for separate consideration of this form of pemphigus are the 
predilection of the lesions for the mucous membranes, particularly the con- 
junctivae, the tendency of the lesions to produce scarring, and the benign, 
chronie course of the disease. 

Pemphigus conjunctivae always attacks the mucous membranes and in 
about half of the cases the skin. The conjunctivae are nearly always affected, 
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and occasionally present the only area of involvement. The lesions always 
produce scarring on the conjunctivae, frequently searring on other mucous 
membranes, and occasionally scarring on the skin. 

Sixteen patients with this type of pemphigus were observed at the Massa- 
chusetts General Hospital between 1921 and 1941. The disease remained active 
for many years in all patients. None of them died of pemphigus. The average 
age of onset was 61. None of the patients was Jewish. All patients presented 
lesions on the conjunctivae. Fifteen of the 16 patients had also involvement 
of other areas. Lesions were present in the throat in 7 cases (44 per cent), 
with scarring in none; in the esophagus in 4 eases (25 per cent) with scarring 
in all 4 cases; in the nose in 3 eases (19 per cent) with searring in none; on 
the genital mucosa in 1 (6 per cent), with scarring in none. Seven patients 
(44 per cent) had cutaneous lesions which in 3 patients caused scarring of 
the skin. 

Oral Lesions.—Lesions in the mouth were observed in 13 out of 16 patients 
(81 per cent). The disease started in the mouth in 4 patients and remained 
limited to the mouth for a period varying from 3 to 36 months, an average 
of 18.8 months. The oral lesions healed without searring in 10 patients, while 
in 3 patients sears remained. 

Those lesions which heal without scarring appear as small and tense blisters 
scattered over the oral mucosa. Intact blisters are frequently observed, since 
they often do not break for some time in spite of the friction to which they are 


exposed in the oral cavity. The ensuing erosions do not enlarge in size and 
tend to heal well. On the whole, the lesions resemble those observed in pemphi- 
gus vulgaris chronicus. The lesions are only moderately tender, and interference 


with eating is never a serious matter. 

In the patients in whom scarring ensues the erosions do not heal in certain 
areas. Instead, they slowly increase in size. After having attained a certain 
size, they remain present for a long period of time until finally healing with 
searring occurs. The large erosions in this type differ from the large erosions 
seen in pemphigus vulgaris acutus in several points: The lesions show little 
or no progression at the periphery. The erosions appear cleaner than in 
pemphigus vulgaris acutus, since there are usually no shreds of epithelium 
at the border and no fibrinous exudate on them. They do not tend to bleed as 
easily. The involved oral mucosa does not appear swollen. Salivation is slight 
or absent, and the saliva is not blood tinged. The lesions cause less pain, so 
that they do not interfere with an adequate intake of food. Furthermore, the 
vermilion border of the lips which is a common site of lesions in pemphigus 
vulgaris acutus is not involved. Searring is most frequently seen around the 
soft palate and the tonsillar pillars, but may be found elsewhere in the mouth, 
namely on the buccal mucous membrane, the tongue, or the mucous membranes 
of the lips. In 2 of the 3 patients in whom scarring on the oral mucosa occurred, 
the searring was only moderate; in both patients the tonsillar pillars and the 
uvula had been destroyed. In the third patient, however, the scarring was severe; 
the soft palate had become adherent to the posterior pharyngeal wall, leaving 
only a small opening between the upper and the lower pharynx (Fig. 5). 


Oral Lesions in Pemphigus 


DISCUSSION 


Oral lesions are an important part of the clinical picture in four types of 
pemphigus: in pemphigus vulgaris acutus, pemphigus vegetans, pemphigus 
vulgaris chronicus, and pemphigus conjunctivae. The oral lesions in pemphigus 
vulgaris acutus, pemphigus vulgaris chronicus, and pemphigus conjunctivae 
differ from each other in their appearance. The oral lesions of pemphigus 


Fig. 5.—Patient with benign mucous membrane pemphigus of two years’ duration. 
Two large erosions are shown, one on each side of the tongue. There were also large erosions 
elsewhere on the oral mucosa and lesions on the mucous membrane of the nose. The con- 
junctivae were not (or probably not yet) involved. Patient is living. (Patient of the Beth 
Israel Hospital, Boston, Mass.) 


_ Fig. 6.—Patient with benign mucous membrane pemphigus of six years’ duration. 
View of the oral cavity. Note that the soft palate has become completely attached to the 
retropharyngeal wall, Lesions were also present on the conjunctivae. Patient is living. 
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vegetans are identical with those of pemphigus vulgaris acutus except for the 
formation of vegetations in rare instances. 

Correct classification of the oral lesions in a patient who has no other lesions 
of pemphigus carries great responsibility. For example, a patient with ex- 
tensive erosions of the oral mucosa may have either pemphigus vulgaris acutus 
in which the mortality is almost 100 per cent or pemphigus conjunctivae in 
which the mortality is zero. In the absence of other lesions the different appear- 
ance of the oral lesions is these two types is the only clinical sign to rely 
upon for a differential diagnosis. It should be remembered, however, that 
younger age and Jewish race suggest more the diagnosis of pemphigus vulgaris 
acutus, while older age and non-Jewish race would favor a diagnosis of pem- 
phigus conjunctivae. In addition, a thorough examination of the conjunctivae 
is advisable, since they may show beginning involvement, if the case under con- 
sideration is one of pemphigus conjunctivae. 

It has been frequently stated in the literature that the presence of mouth 
lesions in pemphigus suggests a grave prognosis. This statement should be 
qualified. It is true that the two types which show the severest oral involvement. 
namely pemphigus vulgaris acutus and pemphigus vegetans, have the highest 
mortality, but the mere presence of mouth lesions does not permit conclusions 
to be drawn concerning the prognosis. Pemphigus conjunctivae, for example, 
frequently shows oral involvement but is a benign disease. Neither can it 
be said that the presence or absence of oral lesions in any particular type of 
pemphigus influences the prognosis. In pemphigus vulgaris acutus the mor- 
tality among patients with mouth lesions was 96 per cent, without mouth lesions 
80 per cent. In pemphigus vulgaris chronicus the mortality was 29 per cent 
among patients with mouth lesions and 44 per cent among patients without 
mouth lesions. 

SUMMARY 


1. The frequency and the appearance of the oral lesions in the various 


types of pemphigus have been discussed. 

2. In a series of 114 cases of pemphigus 62 (54 per cent) showed involve- 
ment of the oral mucosa. Oral lesions were encountered in 85 per cent of the 
eases with pemphigus vulgaris acutus, in 100 per cent of the cases with pemphi- 
gus vegetans, in 49 per cent of the cases with pemphigus vulgaris chronicus, in 
4 per cent of the cases with pemphigus foliaceus, in none of the eases with 
pemphigus erythematodes, and in 81 per cent of the eases with pemphigus con- 
junctivae. 

3. The oral lesions in pemphigus vulgaris acutus, pemphigus vulgaris 
chronicus, and pemphigus conjunctivae differ enough to make their appearance 
an important part of the differential diagnosis. The oral lesions of pemphigus 
vegetans are idental with those of pemphigus vulgaris acutus except for the 
development of vegetations in rare instances. 

4. The mortality rate differs widely between the various types of pemphigus. 
The presence or absence of oral lesions does not influence the prognosis in any 
of the types. 

5. Oral lesions were the first symptom of pemphigus in 25 per cent of 
the cases. The initial lesions were observed in the mouth in 55 per cent of 
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the cases with pemphigus vulgaris acutus, in 10 per cent of the cases with 
pemphigus vegetans, in 11 per cent of the cases with pemphigus vulgaris 
chronicus, in none of the cases with pemphigus foliaceus and pemphigus 
erythematodes, and in 25 per cent of the cases with pemphigus conjunctivae. 
In the absence of other lesions the diagnosis of pemphigus must be made from 


the oral lesions alone. 
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270 COMMONWEALTH AVENUE 


FUNCTION OF THE LOWER JAW FOLLOWING PARTIAL RESECTION 
Forrest Younc, M.D., Rocuester, N. Y. 


FUNCTION OF THE LOWER JAW 

HE lower jaw has multiple functions. These may be divided into support 

and movement. 

The mandible is a hoop-shaped bone anatomically divided into three areas: 
the ascending rami, the horizontal rami, and the region of the symphysis. It 
acts as a point of attachment for a number of muscles, most of which are con- 
eerned with moving the jaw, but a certain number act from the mandible as 


a fixed point in moving the tongue. 

Movement of the lower jaw is quite complex and takes place in the tem- 
poromandibular joints which are combination hinge, ball and socket, and 
gliding mechanisms. The construction of these joints is such that the lower 
jaw can open and close, glide forward and backward, and swing from side 


to side. 

As a stationary bone the mandible supports the musculature of the face, 
maintains a space within which the tongue can function, and with the attached 
teeth is the structure on which the lips and tongue move in speech and de- 


glutition. 
DISTURBANCES IN FUNCTION FOLLOWING PARTIAL LOSS OF THE MANDIBLE 


It would seem from the nature of the functions which the mandible per- 
forms, that significant losses would seriously disturb function. It has been my 
experience that this is not necessarily so. Rather large segments of the man- 
dible can be removed without seriously inconveniencing or disfiguring the 
patient. The loss of function which results depends upon the area of jaw 
removed and whether or not mouth lining must be sacrificed. 

The ascending ramus on one side can be removed with almost no disturb- 
anee in function and scarcely noticeable disturbance in facial contour. Such 
a resection can extend forward to the premolar region of the horizontal ramus 
without further change in movements of the jaw or sacrifice of its supportive 
role. In such instances speech is unaffected, chewing is practically normal, 
and swallowing is undisturbed. There is at times a complaint of soreness in 
the remaining temporomandibular joint, probably due to strain. The excursion 
of the jaw is not restricted, but on wide opening there will be a shift of the 
jaw toward the resected side; this may be no more than the width of an incisor 
tooth. 

Resection of the horizontal ramus of the jaw likewise causes no serious 
functional derangement. When the mandible is removed from the angle, or 


From the Department of Surgery, Plastic and Reconstructive Division, University of 
Rochester, School of Medicine and Dentistry. 
8-16 Presented at the meeting of the Society of University Surgeons, Cincinnati, Ohio, Feb. 
2-14, 1942. 

Reprinted from Surgery 11: 966, 1942. 
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slightly above it, to the midline, there is a moderate inward sag of the soft 
tissues, which causes some facial asymmetry. This is accentuated by the pro- 
jection of the cut end of the mandible near the symphysis. It is greater in 
those instances where the submaxillary gland and lymph nodes must be removed 
with the bone. Opening of the mouth is not restricted, but there is a shift of 
the jaw toward the lost side. As it is usually not practicable to wear a denture. 
mastication is not normal. Nutrition, however, can be satisfactorily maintained 
even for those engaged in rather heavy manual labor. Swallowing is not af- 
fected. Speech is at first blurred due to loss of teeth, loss of sensation, loss 
of some control of the lower lip on the resected side, and disturbance of the 
anterior muscular attachments of the tongue. This improves rapidly and in a 
few months is nearly normal. In these individuals the final speech is usually 
about that of an edentulous person. 


A 


Fig. A.—Diagram of incisions used in excising a cancer of the alveolar ridge invading 
the mandible. 1, Flap previously delayed on neck; 2, incision through midline of lip and ex- 
tending to angle of jaw. The flap so made is turned externally and allows complete access to 
the horizontal ramus and the suprahyoid lymph glands. $8, Area of mandible to be removed. 


Unlike resection of the ascending and horizontal rami, removal of the 
anterior, midline projection of the mandible results in marked functional dis- 
turbance. If the bone be removed from canine to canine there is a shrinking 
inward of the remaining halves of the mandible. This destroys the normal 
occlusion of the teeth, reduces the space in which the tongue can function, and 
produces noticeable deformity due to loss of support of the soft tissues of the 
chin. I believe that in order to preserve satisfactory function symphysis, losses 
of the mandible should be repaired by bone graft. If possible, this should be 
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done at the original operation. However, this is rarely feasible, as in most in- 
stances the oral cavity is connected with the wound. In these instances it is 
best to maintain the horizontal rami on either side in normal relations by inter- 
dental fixation and as soon as soft tissue healing permits, insert a bone graft. 

If a considerable amount of mucosa is removed with the jaw in any of these 
areas severe functional disturbance may occur. This is due to the inevitable 
contractures that develop as the wound heals. In ascending ramus resections 
with excision of mucosa near the angle, inability to open the mouth is liable to 
be the end result. After wide excisions of mucous membrane covering the 
horizontal ramus, the tongue is liable to be drawn forward as contracture 
occurs, until it protrudes from the mouth. This happens when the excision is 
forward. If the mucous membrane excision is lateral to the tongue and ex- 
tends up onto the cheek it may be drawn downward and laterally. Closed bite 
seriously interferes with nutrition, since a more or less liquid diet is all that is 
possible. Contractures displacing the tongue affect both speech and swallowing. 


Fig. B.—1, Neck flap; 2, cheek turned laterally; 3, mucous membrane of the cheek. The 
growth has been skirted by an incision through the mucous membrane of the cheek and along 
the lateral border of the tongue. 


INDICATIONS FOR RESECTION 

Reference to resection of the lower jaw means the removal of a com- 
plete segment so that there is no bony continuity remaining. In a num- 
ber of benign conditions affecting the mandible, excision of local areas of 
the bone is necessary. In these lesions a rim of bone can be left to maintain 
the arch. If one temporarily immobilizes the jaw, a rim of cortex inferiorly, no 
more than one-fourth of an inch thick, will suffice. In such eases, the mechanics 
of jaw opening and closure are not interfered with, although the alveolar ridge 
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is, of course, deformed and special dentures are needed. The common con- 
ditions affecting the mandible, in which this local type of bone removal suffices, 
are dentigerous and dental root cysts, hemorrhagic cysts, giant cell tumor, 
osteoma, and perhaps small adamantinoma operated upon for the first time. 

The indication for extensive resection of the lower jaw is usually the 
invasion of the bone by the direct extension of carcinoma arising in the 
mucous membrane, or the occurrence of primary malignancy in the bone 
itself. Infection of the jaw bone is rarely an indication for resection. Osteo- 
myelitis of the mandible is best treated by maintaining the normal arch by 
whatever mechanical means necessary, draining soft tissue abscesses, and seques- 
trectomy after sufficient involuerum has formed to maintain the arch. In 
chronic fibrous nonpurulent osteitis, resection is at times advisable. 


Fig. C.—The involved jaw has been removed with the suprahyoid lymph glands attached. 
1, Neck flap; 2, cheek turned laterally. The neck flap has been turned upward, rotated, and its 


edges sutured to the mucous membrane (3) of the cheek and to the mucous membrane along 
the tongue laterally; this neck skin (4) now becomes the mouth lining. 


If possible, the resection should be done intraorally and without sacrifice 
of mucosa. This can be done in adamantinoma and benign tumors of small size. 


In most instances where resection is indicated, it is also necessary to re- 
move soft tissue rather widely. This is best done through external incisions. 
The majority of these lesions are in the horizontal ramus, and in those instances 
where a chance of cure seems present and it is obvious that a large amount 
of mouth lining must be sacrificed, plans should be made to restore the lost 
lining at the time of resection. This is done by developing a flap on the neck 
prior to excision, or by a free skin graft inserted on a form (Figs. A and DP). 
The approach which I have found most convenient is as follows: The lower lip 
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is split in the midline and this incision carried downward to about the level 
of the hyoid; from here it turns at a right angle and runs toward the angle of 
the jaw. The mucosa of the cheek is incised from angle to midline of the lower 
lip, leaving a wide margin of mucosa and attached soft parts around the 
growth. Thus a flap of half the lower lip and the cheek is turned laterally 
allowing complete access to the jaw and mouth. The dissection starts in the 
neck in order to remove the suprahyoid triangle of lymph glands en masse with 
the affected jaw. The jaw is sawed across near the midline and the mucosa 
incised along the tongue laterally. When the bone has been freed back to the 
angle, or further if necessary, it is cut across and the growth with the lymph 
gland area removed in one mass. 


Fig. D.—An alternative method in which a wax form (1) with a Thiersch graft wrapped 
around it is used to replace the excised mucosa. The flap (2) is reflected back over this to its 
original location. The graft resurfaces the raw areas on the flap and joins onto the area of 
mucous membrane (3) which has been left. 


If a neck flap has been elevated previously this is now turned upward and 
used to reline the cheek and area from which the bone has been removed. If 
a free graft is used this is wrapped around a dental compound model and in- 
serted into the cavity. The flap of cheek and lip is reflected back into position 
and sutured. 


Case 1—W. E. (S. M. H., No. 126020). 

History.—A 63-year-old white farmer was referred to the hospital by his 
dentist on April 6, 1937, because of a sore on the lower jaw. He stated that in 
January, 1936, over a year prior to entry, the gum of the right lower jaw 
became so sore that he had to stop wearing a denture which he had worn for 
over thirteen years. About a month prior to entry he had consulted his 
dentist because of increasing pain. 
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Examination.—The positive findings were limited to the mouth which was 
edentulous. In about the first molar region of the right lower jaw, there was 
an eroded, rough, raw area which was surrounded by a slightly raised, firm 
border. The erosion seemed to extend into the jaw bone. An x-ray of the 
right mandible (Fig. 1) showed a moderate erosion of the alveolar ridge. <A 
biopsy was obtained and diagnosed as epidermoid carcinoma. 

Treatment.—Because of invasion of the bone, surgical removal was decided 
upon rather than radiation. In order to resect widely enough to afford a chance 
of cure, it was thought that it would be necessary to excise a rather wide area 
of mucosa. The plan was to first elevate a flap on the neck so that tissue would 
be ready to repair the lining loss at time of resection. 

On April 15, a flap was partially elevated and delayed on the right side 
of the neck. Two weeks later the flap was again elevated under local anesthesia 
and delayed. In two more weeks the flap appeared to have good circulation and 
resection and repair were carried out accordingly. This was done in the fol- 
lowing manner: The lower lip was split in the midline and the incision con- 
tinued to the level of the thyroid cartilage; it then turned at right angles, to 
the right, and ended at the right angle of the jaw. Thus, a flap made up of the 
right side of the face could be reflected, and a large block of tissue containing 
the mandible from the third molar to the canine region, the suprahyoid glands, 
and a wide margin of mucous membrane of the cheek and mouth floor was 
removed in a block. The flap from the neck was then used to repair the mouth 
lining (Figs. A, B, and C). 


Fig. 1.—Case 1. a, X-ray showing erosion of the alveolar ridge, right mandible, due to 
extension of squamous cell carcinoma of the mucosa; b, specimen removed at operation. The 
ulceration and surrounding mucosa can be seen. The mass includes the horizontal ramus of the 
jaw, the suprahyoid lymph glands, the submaxillary gland, and adjacent soft tissue. c, Func- 
tional result four and one-half years after resection. Right cheek lined with skin flap from 


neck. 


This healed in place satisfactorily except for a minor slough at its tip. 
Four weeks later the pedicle of the flap was cut and the granulating area on 
the neck, skin grafted. 

Results.—He has been seen at frequent intervals to date, roughly four years 
after resection. There has been no recurrence. In spite of loss of most of the 
horizontal mandibular ramus on the right side there is no marked deformity. 
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He speaks intelligibly. He cannot wear a lower denture but has gained weight, 
which is good evidence that he is able to eat fairly satisfactorily. 

CasE 2.—R. M. (S. M. H., No. 57747). 

History—A 49-year-old male, white, engineer, first entered the clinic in 
February, 1932. About one year before he had noticed a small, hard, nontender 
nodule on the external surface of the midportion of the right mandible. This 
gradually grew larger. In December, 1931, it suddenly became greatly swollen, 
painful and tender, and a large amount of blood-tinged pus discharged spon- 
taneously from about the second molar. He consulted a dentist, who extracted 
two right lower molar teeth. 

Examination.—The positive findings were confined to the mouth and jaw. 
There were many teeth missing and the remainder were carious snags. There 
was a hard, round, nodular mass, about 24% by 11% inches in size connected with 
the midportion of the right horizontal ramus of the mandible. X-rays showed a 
large cystic area in the right horizontal ramus which extended from the sec- 
ond molar region forward to the right lateral incisor. A biopsy was character- 
istic of adamantinoma. On March 5, 1932, an intraoral local excision of the 
tumor was done. About one year later a recurrence was locally removed. He 
was not seen until four years later. He had had during this time a slowly 
progressive enlargement ef the right jaw. I saw him for the first time in June, 
1937. He then had a very large tumor involving almost the entire horizontal 
ramus of the right lower jaw. X-rays (Fig. 2b) showed eystie areas from the 
angle of the jaw almost to the symphysis. I advised resection. 

Treatment.—The tumor was exposed through an external incision after 
placing a tape around the external carotid. The entire mass was removed from 
a little to the left of the symphysis to well past the angle, about one inch of the 
ascending ramus being removed. The mucous membrane in the mouth was left 
intact except for a small longitudinal strip over the midportion of the tumor, 
and could be closed by suture. 

Results—This man’s ease has been followed closely. He was last seen on 
May 8, 1941, and has had no recurrence. There is moderate sinking in of the 
right side of the face. The jaw shifts slightly to the right on wide opening (Fig. 
2d). He does not wear a lower denture, but is able to do hard physical labor 
and has maintained his weight satisfactorily. Speech is normal except for the 
lisp associated with toothlessness. 

Case 3.—V. W. (S. M. H., No. 107153). 

History.—I first saw this 12-year-old schoolgirl in September, 1935. About 
nine months prior to this she began to have a painful swelling of the left lower 
jaw. This had gradually become so constantly painful that she was continually 
taking salicylates for relief. She was unable to chew because of pain and had 
lost about eight pounds during the three months prior to entry. This swelling 
seemed to be intermittent in character. 

Examination.—There was no fever or any other constitutional signs of 
infection. There was a diffuse, firm enlargement of the left horizontal ramus 
from above the angle to about the first bicuspid. This was tender. The soft 
tissues over the bone did not appear thickened (Fig. 3a). The teeth were in 
excellent condition. The lymph glands in the left upper neck were enlarged, 
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firm, and tender. There was no leucocytosis, and the Wassermann was neva- 
tive. X-ray of the lower jaw showed diffuse increase in width and thickness. 
with spotty areas of decreased density (Fig. 3c). It was suspected that the dis- 
ease was a low grade infection of some nature but a definite diagnosis could not 
be made. During December, 1935, the body of the mandible was explored 


Fig. 2.—Case 2. Resection of large recurrent adamantinoma, right horizontal ramus of 
mandible, through external incision. Only small amount of mucosa sacrificed which did not 
warrant replacement. a, Size of tumor; b, x-ray of excised specimen which shows destruction 
of mandible and extent of jaw removed; c, appearance four years after excision of right side of 
lower jaw; d, function of jaw four years postoperative. 


through an external incision. The periosteum was thickened, the bone was 
greatly enlarged and its surface roughened. In several areas there were 
cortical perforations. By enlarging these it was found that the bone was 
spongy and soft. No pus was found. A culture was taken which proved nega- 
tive and bone which was removed was diagnosed as chronic fibrous osteomyelitis. 
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The child was then seen at frequent intervals during 1936. In October of 
that year it became evident that she was progressively getting worse. The jaw 
had slowly enlarged, opening of the mouth becoming limited, and she was in 
almost constant pain. She was taking salicylates in large doses. X-rays showed 


progresssive increase in the spotty areas in the bone and an increase in size. 


It was decided to resect the involved bone. 


Fig. 3.—Case 3. a, Enlargement of left side of face due to chronic fibrous osteomyelitis 
of mandible; b and c, specimen and x-ray of specimen removed. This left side of the jaw from 
the condyle to a little past the mental foramen is diffusely expanded. The x-ray shows multiple 
areas of decreased density. d, Appearance two years after operation. The jaw was removed 
subperiosteally and there has been a partial regrowth of the bone. e, There is a moderate shift 
to the shortened side on opening. 


Treatment.—In November, 1936, the bicuspid and molar teeth were ex- 
tracted and the sockets healed without trouble. About six weeks later, after the 


; 
a 
2 
« 
d 
y 
a4 
4) 
= 
. 


590 Forrest Young 


sockets were thoroughly healed, resection was done through an external incision, 
The left temporomandibular joint was disarticulated and the bone cut across 
just medial to the mental foramen (Fig. 3b). This resection was accomplished 
subperiosteally without entering the mouth. The right side of the jaw which 
remained was held in correct occlusion by interdental wiring. She gradually 
regenerated a small horizontal ramus and an ascending ramus up to about the 
eoronoid notch. About a year after resection she began to complain of pain 
in the chin region and this area became swollen. X-rays showed an extension 
of the same process into the right side of the mandible as far as the right first 
molar. It was thought that removal of this involved bone would be necessary, 
and the remaining teeth on the right side were extracted. Following this there 
seemed to be some decrease in pain and swelling, and resection: of the right 
side was deferred. 

Results—She was seen frequently for about two years after the extrac- 
tions. She had recurrence of swelling and pain but there was a gradual im- 
provement in symptoms. In December, 1940, x-rays showed a complete dis- 
appearance of the mottled areas in the right mandible. The left mandible had 
regenerated except for the condyle and coronoid process. There was a moderate 
sunken appearance of the left side of the face and pronounced shift of the jaw 
to the left on complete opening (Fig. 3 d and e). It was decided that a lower 
denture should be made. This is in process. 

Case 4.—W. W. (S. M. H., No. 125015). 

History.—This 42-year-old white hotel clerk entered the clinic in February, 


1937. He complained of pain in the left lower jaw. He began having trouble 
with the jaw about eight years before. At that time he had an impacted wis- 
dom tooth and a small cyst removed from the lower jaw on the left. About 
four years later a growth developed in the same region and was removed. He 
then had no difficulty until about one week prior to my first seeing him. At 
this time he complained of pain and a sensation of the jaw being broken. 


Examination.—At that time there was no visible or palpable swelling, but 
an x-ray of the left ascending ramus of the mandible showed a large cystic area 
replacing the ascending ramus (Fig. 4a). Other than an old poliomyelitic 
atrophy of the left lower leg, the remainder of the examination was negative. 

Treatment.—The angle and ascending ramus of the left mandible were 
exposed through an external incision. There was a large cyst in the ascending 
ramus. There was no bone on the medial side of this tumor and only a thin 
eggshell-like bony wall externally. This cavity contained only a small amount 
of tumor tissue, but a large amount of brownish, moderately viscous fluid. The 
condyle did not seem to be greatly involved, but had no bony connection with 
the remaining jaw, consequently, it and the coronoid process were completely 
removed. All suspicious bone fragments and soft tissue were removed, leaving 
a jaw which had no bone from the angle of the horizontal ramus upward (Fig. 
4b). The tumor tissue removed was characteristic adamantinoma. 

Results——He recovered promptly and without difficulty. He was seen for 
a few months after operation and had no particular complaints. About four 
years later, in March, 1941, he reappeared with a large swelling in the parotid 
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region on the left. This had come to his attention for the first time about two 
months before. He had no particular pain and the jaw function had not been 
disturbed. He was again operated upon and a large cyst with small intramural 


Fig. 4.—Case 4. Recurrent adamantinoma of ascending ramus, left jaw. Excised through 
external approach without entering mouth. a, X-ray showing large cystic area in ascending 
ramus; b, postoperative x-ray showing absence of ascending ramus; c, appearance four years 
after excision and shortly after removal of soft tissue recurrence; d, almost no disturbance in 
function. The only abnormality is a slight shift of the jaw toward left on wide opening. 


| 
» 
% 
> = 
‘ 
> 
wll 
° 


592 Forrest Young 


tumors was removed; this, too, was adamantinoma. This operation was rather 
difficult and the patient had a stormy immediate postoperative course, due to 
shock from blood loss. He recovered and is at present back at his former job 
as a hotel clerk. He has good function of the jaw and has had for the past four 
years, without an ascending ramus. He ean chew anything, has no pain, and 
the only abnormality on examination is a light shift of the jaw to the left on 
wide opening (Fig. 4d). 

CasE 5.—C. K. (S. M. H., No. 154820). 

History.—This 79-year-old retired Irishman complained of pain about the 
angle of the left lower jaw and a small ulceration of the gum in this region. 
About a year before he first came to me in September, 1939, he had begun to 
have intermittent soreness of the gums and would occasionally omit wearing 
his lower denture for about a day or so. About six months later he noticed a 
tiny ulceration in the left lower gum posteriorly. This had never bled, and 
had increased only slightly in size. For the past two months he had not worn 
his lower denture because of discomfort. 


Fig. 5.—Case 5. Intraoral resection of the left mandible from condyle to bicuspid region 
for cylindroma. a, Specimen removed. The mandible has been partially destroyed by the 
growth, b, Appearance two years after resection. Unfortunately a photograph showing func- 
wom, wae Bot obtained, but the patient does have satisfactory opening with only moderate shift 
o the left. 


Examination—He was a well-preserved, mentally alert old man. The 
mouth was edentulous. There was a small ulceration about 1 em. in diameter 
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on the left lower alveolar ridge in about the location of the third molar. There 
was a firm, hard enlargement of the angle of the mandible which seemed to 
extend upward in the ascending ramus. X-rays showed an area of bone destruc- 
tion, multilocular in character, near the angle of the left jaw; this seemed to 
extend upward toward the condyle. A small piece of tissue was secured from 
deep in the ulcer for microscopic examination. There was considerable diseus- 
sion about the diagnosis of this biopsy, but most of the pathologists thought it 
was a carcinoma of the cylindroma type. 

I thought that the x-ray and the clinical course indicated an adamantinoma 
and I advised local excision on that basis. 

Treatment.—At operation an incision was made intraorally around the ulcer, 
and a cystic area in the mandible at the left angle was exposed. It was found 
that this contained a firm cellular tumor not characteristic of adamantinoma. 
A frozen section was made and it was evident that the tumor was a carcinoma 
of glandular type. It was also found that this tumor extended upward as far 
as one could reach into the ascending ramus. It was therefore decided to 
resect the involved portion of the jaw. The joint on the left was disarticulated, 
the body of the mandible cut across in the bicuspid region and this portion 
removed (Fig. 5a). This was completed through the original intraoral ap- 
proach. Sections of the specimen were examined and diagnosed as carcinoma 
of the eylindroma type replacing bone marrow. 

Results ——He recovered promptly and was able to be on a soft diet on the 
twelfth postoperative day. Since then he had been seen: frequently. He com- 
plains of numbness of the left lower lip and a feeling of tightness on the left 
side on opening. He at times complains of some soreness in the right temporo- 
mandibular joint. There is no noticeable deformity (Fig. 5b). There is a 
slight shift of the jaw to the left on opening. He has been able to maintain 
his weight satisfactorily and as yet, one and one-half years later, there is no 
evident recurrence. He does not wear a lower denture. 

CasE 6.—I. K. (S. M. II., No. 153369). 

History.—This 34-year-old housewife was sent to us for an opinion and 
treatment in May, 1939. About one and one-half years before she had noticed 
a slight swelling of the right side of her chin, and soreness of the lower incisor 
teeth. She consulted a dentist who x-rayed the jaw and told her that she had 
a tumor of the bone. In December, 1937, a surgeon removed the tumor. Fol- 
lowing this there were four recurrences and excisions at about sixty-day inter- 
vals. Following the fifth excision the growth again grew rather rapidly. Patho- 
logic examination of the previously removed tissue was reported to us as osteo- 
genie sarcoma. 

Examination.—When we saw her some one and one-half years after onset, 
and with her sixth recurrence, there was an obvious firm mass involving the 
anterior projection of the mandible. It involved most of the body on the right, 
and extended into the horizontal ramus on the left to about the canine region. 
In the central portion of the tumor there was infiltration of the skin, but no 
ulceration. 

An x-ray of the jaw showed the typical shooting-star radiations of bone 
characteristic of osteogenic sarcoma (Fig. 6a). 
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Treatment.—Because of the repeated recurrences, the nature of the growth, 
and the proximity to skin, it was decided to resect the bone and soft tissue of 
the chin in one block, recognizing that repair of soft tissues and bone would be 
necessary. In May, 1939, this was done preserving only the hypoglossal nerves 
and the vermilion border of the lower lip. Following this the soft tissues were 
reconstructed in four steps (Fig. 6c). Following the last operation, at which 
flaps from the neck had been turned up in place to form mouth lining and skin 
of the lower face, the patient about two hours after operation suddenly became 
apneic and died. It was thought that death was due to obstruction of the air- 
way. Post-mortem examination showed no demonstrable metastases. 


Fig. 6. 


CasE 7.—R. B. (S. M. H., No. 157559). 

History.—This housewife, 65 years of age, began to have pain in her right 
jaw and ear about fifteen months before I first saw her in September, 1939. 
She went to three different dentists and had her lower denture altered, but 
without relief. Her family doctor, whom she then consulted, advised her to 
have an x-ray of the jaw. This showed an impacted wisdom tooth which was 
extracted in January, 1939. The tooth socket healed slowly, and about March, 
1939, a swelling of the jaw developed. An x-ray was again taken and she was 
told that she had a tumor of the jaw. She was then given deep x-ray therapy 
to the right lower jaw for a number of months. Her pain, however, persisted. 
The swelling she believes may have increased slightly. She then consulted me. 

Examination.—She was a very thin woman who appeared older than 65. 
The right side of the jaw was noticeably swollen (Fig. 7a), this swelling extend- 
ing down into the submaxillary and submental region. The mouth was 
edentulous. <A little to the midline there was a puckered, burrowing ulcer about 
2 em. in diameter on the alveolar ridge. The base of this ulcer was friable and 
bled easily. An x-ray of the jaw showed that the bone in the bicuspid region 
was almost completely severed by the ulceration (Fig. 7b). A biopsy of the 
uleer base showed squamous cell carcinoma. 
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Treatment.—This lesion should have been considered inoperable because of 
the wide extension into soft parts, but in an attempt to relieve her of pain, 
resection was done in October, 1939. It was obvious that a large amount of the 
mouth lining would have to be removed, but beeause of the small chance of 
eure it was decided to disregard repair of this. The resection was done in 
block fashion, from a little anterior to the angle of the jaw on the right to 
slightly past the midline on the left. The submaxillary and submental lymph 
glands were removed with the section of jaw, as well as the mouth floor on the 
right and anteriorly (Fig. 7c). The growth was found to invade the under- 


Fig. 7.—Case 7. Advanced carcinoma of right alveolar ridge. a, The growth has ex- 
tended into soft tissues causing a noticeable enlargement of the right side of the face; b, the 
x-ray confirms the extent of the growth. It has eroded through almost the full width of the 
bone. c, The specimen includes the horizontal ramus and lymph gland area; d, protrusion of 
the tongue and difficulty in swallowing were the main complaints postoperatively. This was 
due, I believe, to a wide removal of mucosa without replacement, and not to recurrence which 
was present one and one-half years after resection when this photograph was obtained. 


surface of the tongue, and the right hypoglossal nerve had to be sacrificed along 
with a portion of the undersurface of the tongue. This left a large area on 
the right and under the tongue denuded of mucous membrane. This was closed 
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under considerable tension, and in so doing the tongue was drawn quite far 
forward. The immediate course was quite stormy, characterized by difficulty 
in breathing as well as in the ingestion of food. 

Results——She recovered slowly and for about a year was free of pain. How- 
ever, she had been quite uncomfortable during this entire period due to a grad- 
ual protrusion of the tongue, which was accompanied by what appeared to be 
a lymphedema of the right half of the tongue. About fifteen months after 
operation she again began to complain of pain, and there was an obvious recur- 
rence in the soft tissues of the neck on the right side. She was given deep 
x-ray therapy with moderate relief. She is still living about one and one-half 
years after operation, but in pain. At no time has function of her jaw been 
satisfactory. This, I attribute, not to the bone loss, but to failure to provide 
for the large loss of lining. This allowed the tongue to become adherent in a 
contracted, forward position, which interferes greatly with swallowing and 
speech. 

Case 8.—F. H. (S. M. H., No. 173353). 

History —A 60-year-old white, male, bartender was referred to me on 
June 21, 1941, because of a recurrent squamous cell carcinoma in the floor of 
the mouth on the right side. 

Fourteen months before, he had a lower right molar tooth extracted be- 
cause of pain. Six weeks later another molar tooth was extracted from the 
same region. About one month later he noticed a growth along the alveolar 
margin where the teeth had been extracted. This gradually increased in size 
but caused him no pain and there was no bleeding. He consulted numerous 
physicians and dentists during this period, but evidently the diagnosis was not 
suspected. In January, 1941, a positive diagnosis was made of squamous cell 
carcinoma by biopsy. In addition, a four plus Wassermann reaction was ob- 
tained. The lesion in the mouth was treated between Jan. 8 and Feb. 5, 1941, 
with 6000 r. x-ray with an intraoral cone in divided doses of 300_r. The usual 
local reaction followed this therapy with disappearance of the tumor. 

On March 19, six weeks after completion of the course of x-ray therapy, 
there was an obvious recurrence along the alveolar ridge. An x-ray of the 
right mandible at this time showed no invasion of the bone. On April 3, 1941, 
a right suprahyoid neck dissection was done and the intraoral recurrence 
removed locally. Microscopie examination of this tissue showed typical squamous 
cell carcinoma of oral mucosa and questionable lymph gland involvement. 

On May 20, 1941, about six weeks after the local excision, a recurrence was 
evident. He was referred to me at that time. 

Examination.—The general examination was negative except for a four 
plus Wassermann. Local examination showed the neck incision well healed. 
There was a definite swelling of the soft tissues over the midportion of the right 
horizontal ramus. There was friable, vascular tumor about the neck of the 
first bicuspid tooth. The alveolar ridge was bare and necrotie from this tooth 
to the angle of the jaw, and in the adjacent mucous membrane in the region 
of the first molar there was a patch of tumor. It was evident that there was 
a recurrence of the growth extending into the soft tissues lateral to the jaw. 
A radical excision was advised. 
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Treatment.—On June 30, 1941, a block resection of the involved area was 
done. After extracting the left lateral and central lower incisors, the lip was 
split in the midline to the hyoid. A connecting incision from the angle of the 
jaw to the lower end of the vertical incision was made. This flap of tissue was 
reflected laterally leaving a wide margin of normal mucous membrane around 
the horizontal ramus (Figs. A and B). The jaw was cut across through the 
area of extraction, and through the ascending ramus about one inch above the 
angle of the jaw. 

An incision was made in the mucous membrane along the tongue laterally 
and around the angle of the jaw to join the lateral incision. The mass of soft 
tissue and bone was lifted out in one piece. The flap was sutured back in place 
and the raw interior covered with a large, split, thick skin graft on a wax 
mold (Fig. D). 


Fig. 8.—Case 8. Carcinoma of right alveolar ridge rapidly recurrent following x-ray 
therapy and local surgery. a, Appearance after resection of right horizontal ramus and replace- 
ment of mucosa by a free skin graft on a stent; b, function is not greatly impaired. 


Results —He had a rather difficult postoperative course. Due to difficulty in 
swallowing he lost about thirty pounds of excess weight. The graft took fairly 
well and he gradually gained strength and freedom of tongue action. In two 
months he returned to his old job as a bartender and is still performing his 
duties satisfactorily. He has now gone about eight months without recurrence. 

He has free opening of the mouth, but is unable to wear either an upper 
or lower denture. In spite of this, his nutrition is good and he is able to work. 
The right side of the face is noticeably sunken and a prosthesis to hold the cheek 
out in normal position is to be constructed. 
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SUMMARY AND RESULTS 


The mandible has functions of support and movement. These are inti- 
mately related to appearance, speech, chewing, and swallowing. The ascending 
or horizontal ramus of the lower jaw, or both, can be removed without too 
seriously impairing function. If the symphysis region is excised, great dis- 
turbance in function results unless the bone loss is repaired. 

If a considerable amount of soft tissue and mucosa is removed with the 
resected bone, functional disability ensues. This can be prevented by repair 
of the mucosal loss without bone replacement. 
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THE HISTOLOGY OF BONE AND CEMENTUM WITH SPECIAL 
REFERENCE TO MOVEMENT OF TEETH 


JosePH L. Bernier, D.D.S., M.S.,* Wasnineton, D. C. 


HANGES in the supporting structures of the tooth which occur incident to 

movement are closely associated with their embryonic background. When- 
ever it becomes necessary for the body to produce these tissues, their histo- 
genesis is essentially a reduplication of their embryology. 


The formation of bone is somewhat more complex than that of cementum 
insofar as it may develop either directly from connective tissue or through the 
formation of hyaline cartilage. The first type is known as intramembranous 
bone and the latter endochondral bone. Both of these methods may enter into 
the formation of certain bones. Intramembranous bone is the simplest type of 
bone formation. The connective tissue at the site of such a center of activity 
already contains a collagenous interstitial material. The cells in this area are the 
typical spindle- or star-shape embryonic connective tissue units. Very soon inter- 
lacing bands and fibrils which stain deeply with eosin appear running in various 
directions between the cells. These bands become wider and thicker, often 
uniting with one another to form a rather definite network system in which the 
existing cells are enmeshed (Fig. 1). As this oceurs, the cells inerease in size 
and tend to become polyhedral in shape. 

The semifluid amorphous material which previously existed between the 
cells becomes crowded out by this newer mass which may appear fibrillar. This is 
the osteoid tissue preceding the formation of bone. Very soon this osteoid ma- 
terial begins to show areas of calcification, at which time its reaction to dyes 
changes. The connective tissue cells which have undergone hypertrophy are now 
known as the osteoblasts and through differentiation may produce interstitial 
bone. As bone formation progresses, the osteoblasts remain along the surface of 
this material and continue their action. New osteoblasts are continually form- 
ing in the adjacent connective tissue through differentiation of the fibroblast. 
When the need for bone is satisfied, this formation becomes static and the excess 
osteoblasts may revert: to simple fibroblasts. As the lamellae become thicker 
some of the osteoblasts which lie on their outer surface become included in the 
material and are known as osteocytes (Fig. 2). Occasionally fibers of the sur- 
rounding collagenous connective tissue pass directly into the lamellae and are 
lost in the interstitial substance of the bone. The large bundles of these eol- 
lagenous fibers which are included by the newly forming bone are known as 
Sharpey’s fibers. 

Endochondral bone formation is a more complicated process. The prin- 
cipal change takes place in hyaline cartilage through a series of degenerative 


*Secretary and Pathologist to the Registry of Dental and Oral Pathology. 
Notre: Abstract of a lecture given before the Inter-American Orthodontic Congress, at 
the Army Medical Museum, March 27, 1942. 
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changes following which bone appears. This is not a metaplastic process, hut 
the formation of an entirely new tissue. At the epiphyseal end of a long bone 
typical hyaline cartilage is found. As we pass toward the diaphysis, the cartilage 
cells begin to show specialization resulting in the formation of oval cells tend- 
ing to parallel the long axis of the bone. Between the cells are columns of inter- 


‘stitial substance which continues to increase as the process is intensified. As we 
pass further in this direction, the cells of this group change in size due to the 
inelusion of vacuoles filled with a light transparent material. Soon granules 
of ealeium phosphate and other salts appear in the interstitial substance. It is 


Fig. 1.—Photomicrograph from a case of osteomyelitis of the frontal bone. This is the 
reparative stage during which the process of intramembranous bone formation is clearly evident. 
A, Interlacing network of osteoid tissue each lamellae being outlined by osteoblasts B. The 
interstitial vascular fibrous tissue is shown at C. 


Fig. 2.—Higher power of another area from same case shown in Fig. 1. Adult bone A is 


covered by a zone of embryonic membranous bone B in which fairly active osteoblasts are be- 
ing embedded. The character of the vascular young interstitial fibrous tissue is shown at C. 
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possible that these calcium particles form independently from the cell bodies. 
However, this is not entirely conclusive. 

The connective tissue of the spongy bone in the diaphysis is the embryonie 
bone marrow. At its junction with the zone of endochondral bone many actively 
multiplying spindle-shaped connective tissue cells are noted. Here capillaries, 
osteoclasts, and occasional wandering cells may also be seen. This tissue is in- 
timately associated with the interstitial substance of the cartilage. It is be- 
lieved that the endothelial lining of the blood vessels may assist in the dissolu- 
tion of the calcified material producing capsule-like spaces into which the embry- 
onie bone marrow penetrates. These spaces gradually become vascularized, thus 
we soon have the formation of true bone tissue as the cells of the embryonic 
marrow within the capsules are transformed into osteoblasts. These arrange 
themselves along the outer surface of the calcified cartilaginous substance and 
are soon producing a periosteal or osteoid tissue. From this point on the process 
is essentially the same as deseribed for intramembranous bone. 


CEMENTUM 


Of interest from a comparative standpoint is the formation of cementum. 
The histogenesis of this tissue might be compared to that of intramembranous 
bone inasmuch as no cartilaginous elements are involved. As soon as the dentine 
of the root portion of the tooth begins to form, the tooth still being within its 
bony erypt, specialized connective tissue cells of the dentinal papillae arrange 
themselves along the inner surface of Hertwig’s sheath. They soon penetrate 
this sheath and appear along the dentinal surface. It is believed by some that 
the cells of the outer enamel epithelium in Hertwig’s sheath may influence the 
early formation of cementum. 

There are two types of cemental tissue produced, the primary acellular ma- 
terial and the secondary cellular cementum. They differ considerably in origin 
and structure. The connective tissue cells which have reached the dentinal sur- 
face soon produce an osteoid-like cemental tissue somewhat in the fashion of 
intramembranous bone. These cells do not, however, become embedded in this 
substance. This is the primary cementum and lies directly over the granular 
layer of Tomes. It offers little retention for the tooth bud at this time. As the 
primary cementum is formed the tooth continues its eruptive movement, soon ap- 
pearing in the oral cavity. Thus it becomes necessary for a firmer support and 
accordingly fibers from the dental sae are embedded in this newly forming 
matrix. As calcification occurs, these fibers are firmly anchored. 

As soon as the tooth is exposed to stress, the secondary cementum begins 
to form directly over the primary cementum in the upper portion of the root and 
on the dentine in the apical region. The cementoblasts, which now are appearing 
from the early mesenchymal periodontal membrane, produce a new cemental 
matrix and like the osteoblasts of bone become embedded in its substance. Thus 
oral forees may now be transmitted from the tooth by way of the embedded 
periodontal fibers to alveolar bone and thus stimulate its formation. This process 
continues throughout the normal functional life of the tooth. 

Cementum, therefore, may be considered as a specialized bone substance 
specially adapted to a functional condition. 


Joseph L. Bermer 


CHANGES INCIDENT TO TOOTH MOVEMENT 


Oppenheim in 1911 published the results of his experiments incident to the 
movement of teeth when subjected to orthodontic forces. He was able to demon- 
strate that the movement of a tooth could be accomplished only by the resorp- 
tion and formation of new bone in adjacent supporting areas. Whenever forces 
are applied so that pressure is exerted on the alveolus, bone is deposited behind 
the tooth to fill the space that results and is removed in front of the tooth to 
provide a space for its new position. In addition, there was a redistribution of 
the bony spicules around the entire tooth. Under such a pressure, and after a 
period of some days, the bone lamellae on the side receiving the force tend to 
arrange themselves at right angles to the long axis of the tooth, while on the side 
receiving the pressure these spicules are parallel to the long axis of the tooth 
presenting a greater obstructive force to its movement. In Fig. 3, which is the 
side receiving the force, there is a condensation of the principal fibers of the 
periodontal membrane at (B) and active osteogenesis at (A). Cementoblasts 
(C) are lined up along the surface of the cementum. Thus we see that new 
bone is being formed to fill in the space left by the moving tooth in order to 
maintain a normal periodontal space. 


Fig. 3.—Photomicrograph of the periodontal membrane on the side receiving the force. 
A, Active osteogenesis along the inner side of the bone spicules. B, Fibers of the periodontal 
membrane. C, Cementoblasts lined up along the cemental surface of the tooth. 


In Fig. 4 the loose periodontal membrane (A) indicates a relaxation and 
physiologic loss of tone incident to the movement of the tooth. Blood vessels 
are prominent at (B). There is an active osteoclastic process along the side of 
the alveolar bone facing the tooth as indicated at (C). Here the large multinu- 
cleated giant cells (osteoclasts) are actively engaged in removing the bone sub- 


602 
a 
} 
.* > 4 


Histology of Bone and Cementum 603 


stance. Most of these are arranged in the cupped-out indentations known as 
Howship’s lacunae. In this way space is being provided for the new position 
of the tooth. 

At the far end of these same spicules the process of osteogenesis is active 
in an attempt to maintain the normal thickness of the bony spicule in order that 
the support of the tooth will be maintained. The reverse of this process is seen 
on the pressure side where osteoclasis is active on the side of the spicule away 
from the tooth. This is likewise an attempt to maintain a normal width of the 
spicule. While the bone-building process on the inner surface of the spicules 
is easy to understand, the resorption on the outer end is more difficult to explain. 
It may be because of the biologic tendency of the body to remove surplus bone 
that it has a doubtful functional purpose. 


Fig. 4.—Section from the opposite side of the same tooth as shown in Fig. 3. The relaxed 
fibers of the periodontal membrane are indicated at 4, and moderately dilated blood vessels at 
B. Osteoclasts lying in “Howship’s lacunae’”’ may be seen at C. 


The question as to why resorptive changes do not occur in cementum as they 
do in bone is an interesting problem in biologie action. Physically the amount 
of pressure exerted on the tooth is evenly distributed to both bone and cementum. 
Cementum under normal conditions is considerably less reactive to osteoclasis 
than is bone, and it is upon the principle that the practice of orthodonties is 
based. If this were not so, there would be no reason why the cementum of the 
tooth would not be resorbed as readily as the bone, thus precluding the possibility 
of tooth movement. It is obvious, then, that bone and cementum, while histogen- 
ically similar, are quite different in their reaction to pressure stimuli. 


SUMMARY 


The histogenesis of bone is indeed complex. This is forcibly shown in the 
healing of fractures and repair following infection. In those bones produced 
by either one or the other process the healing reaction may not be so severe, 
but in those other instances where both forms of osteogenesis occur one is faced 
With a multitude of possibilities. An excellent example of this is seen in the 
maxilla, which is entirely an intramembranous bone with a fairly well-developed 
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vascular system. In this bone, for instance, the osteomyelitic process is much 
rarer and when present usually much less diffuse. In the mandible, on the 
other hand, there are five centers of endochondral bone formation on either side 
(Fig. 5). Thus the process of bone repair is more complicated, particularly in 
fractures or infections of the mandible involving areas of both types of bone 


formation. 


Lachrymal bone 
Os lacrimale 


Malar bone 
“Os zygomaticum 


Inferior turbinate bone- 
Concha nasalis inferior - 3 Palate bone 
Os palatinum 


Superior maxillary bore, or maxilla --.----.- 
Maxilla 


... Inferior maxillary bone, or mandible 
Mandibula 


Fig. 5.—The dark areas indicate zones of endochondral bone formation. (After Toldt- 
Geschickter. ) 


One cannot separate the histologic action of bone that occurs physiologically 
from that seen in pathologie processes. Although the process may be altered 


to some degree by morphologic changes in the cells concerned, the reduplication 
of the various phases is fairly constant. Even the formation of bone in the bone 
sarcomas, while altered to some extent by the neoplasia, can still be recognized 
as either intramembranous or endochondral. This is a most important fact to the 
clinician, for whether he be an orthodontist, an oral surgeon, or a general prac- 
titioner, he must rationalize his treatment according to the biologie principles 
of the tissue concerned. 
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Case Reports 


CASE NO. 71 
ATYPICAL NEURALGIA OF THE FACE 


Leo Winter, D.D.S., M.D.,* New York, N. Y. 


HE patient was a male, white, 42 years of age, who presented for consulta- 

tion with a history of pain radiating about the area of the left cheek and 
jaw. Pain was of a dull nature with no exacerbation, duration about 10 years. 

Clinical examination revealed the teeth and oral mucosa of the left side to 
be devoid of any pathologic manifestations. X-ray examination revealed a 
thin, radiopaque object about 2 em. in length in the region of the mandibular 
euspid and bicuspid, below the apices. The foreign object gave the appear- 
ance of a needle (Fig. 1). 


Fig. 2. 


Questioning the patient as to any surgical or dental procedure in the past 
Which necessitated the use of an injection revealed that none had been em- 
ployed. Inquiry as to any occupational involvement disclosed that the patient 


*Professor of Oral Surgery, New York University College of Dentistry. 
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had undergone an apprenticeship for tailoring at the age of 17, which was 25 
years ago. An occlusal film taken at right angles to the inferior border of the 
mandible placed the foreign body in a buceal position (Fig. 2). 

The diagnosis of atypical neuralgia, resulting from an imbedded needle, 
was made. 

Under local anesthesia, an incision was made at right angles to the diree- 
tion of the foreign body. Careful dissection produced contact with the needle 
which was located beneath the periosteum. Upon removal the object was shown 
to be a sewing needle to which was attached a string of thread (Fig. 3). The 
area was sutured. 


Fig. 4. 


Postoperative x-ray was taken to make certain that no fragment remained, 
for contact with the needle proved that it was of a highly fragile nature 
(Fig. 4). 

Patient had an uneventful recovery, with no return of atypical neuralgia 
four weeks following operative procedure. 
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CASE NO. 72 
LYMPHATIC LEUCEMIA 


Epwarp C. ARMBRECHT, D.D.S., F.A.C.D., anp C. A. Appie, A.B., D.D.S. 
WHEELING, W. Va. 


YMPHATIC leucemia implies the marked increase of leucocytes and their 
precursors into the blood circulation along with a hyperplasia of all the 
lymphatic tissues. This disease may be either acute or chronic in type. 

The following case was referred by Robert J. Reed, Jr., M.D., for mouth 
treatment. Because it presented a classical picture of a leucemic stomatitis, it 
should be of interest to the dentist. 

F. B., aged 32, a white, American single man, was admitted to the hospital 
for medical treatment on Sept. 11, 1940. 

Chief Complaint.—Sore throat and bleeding gums. 

Present Illness —For two weeks preceding admission to the hospital the pa- 
tient had been suffering from frequent but mild attacks of sore throat and bleed- 
ing gums; however, when both conditions became worse, he consulted his physi- 
cian who advised him to be hospitalized. The patient stated each morning he 
noticed a collection of old blood cots in his mouth, which he thought accounted 
for his bad breath. Any attempt to clean his mouth with a toothbrush or cloth 
would always start bleeding from the gums. He also noticed that when eating, 
the blood oozing from the tissues would become incorporated in his bolus of food, 
to such an extent, that the sensation of taste was entirely lost. He also becomes 
very weak on the least physical exertion. Recently he has noticed several scat- 
tered painless swellings appearing over his face, neck, and body. 

Past History.—Fifteen years previously he was operated upon for an in- 
fected hand and about five years before he underwent a tonsillectomy ; the latter 
was complicated with a postoperative hemorrhage, necessitating several blood 
transfusions before he was able to leave the hospital. Having been an athlete 
of better than the average, he had found from this time on he tired easily and 
was not able to keep going in any active sport. This weakness has become gradu- 
ally worse over the past few years so that normal walking around fatigued him; 
consequently he has been foreed to spend most of his time at rest in bed. His 
mother died at the age of 40 from tuberculosis. His father is living and well. 

Examination.—The patient was a well-developed and well-nourished young 
man, lying in bed with a very distressed expression on his face. He was very 
restless and seemed to have difficulty in keeping both eyes open. Upon examina- 
tion the left eye was red and swollen. The facial, cervical and inguinal lymph 
glands were palpable but not tender; howev“r, his spleen was very tender upon 
palpation. His blood pressure was 132/80; temperature, 101.8° F.; pulse, 24; 
respiration, 26. The repeated blood counts taken during his hospitalization are 
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shown on the graphs (Fig. 1). The oral cavity was in horrible condition; the 
mucous membrane was pale, and the gums were spongy and swollen. No salivary 
deposits could be seen around the teeth; however, the latter were loose and in 
some areas completely hidden by the edematous gingival tissues. As the least 
contact to these oral tissues would provoke bleeding, it was impossible to explore 
them closely, although it could be seen that most all the teeth were free from 
earies. The entire surface of the tongue was heavily coated with a brownish- 
black stain. The oropharynx was red and many areas of a dirty pseudo- 
membranous exudate appeared over its surface. His breath was fetid. 
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X-ray examination revealed both kidneys to be moderately enlarged. The 
spleen was twice its normal size and the chest plates showed a chronic bronchitis. 
Dental films were not made for obvious reasons. Bacteriologic study of a smear 
taken from the gingival spaces showed an abundance of Vincenti spirochetes and 
fusiform bacilli. 
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Lymphatic Leucemia 
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Fig. 2.—Oral condition six weeks before patient died. 
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Treatment.—The mouth was flushed out with tincture of merthiolate every 
four hours and one dram of sodium perborate in a full glass of warm water was 
used as a mouth rinse as often as the patient desired. One attempt was made 
to swab over the oral tissues, but it provoked oozing of blood and was dis- 
continued (Fig. 2). However, it was possible to cleanse his tongue daily, and this 
seemed to improve his mouth hygiene to a certain degree. The lips were covered 
with cold cream and at intervals zine oxide ointment was applied to the corners 
of his mouth, which seemed to make them feel more comfortable. He received six 
blood transfusions by the Lindemann method and other medication was in the 
form of liver extract subcutaneously ; cevitamie acid and bone marrow tablets 
were given orally in huge doses. His lymphadenopathy was treated with body 
x-ray radiations. Under the above form of treatment he seemed somewhat im- 
proved and requested that he be allowed to go home. He was discharged on the 
nineteenth day after his admission; however, he was readmitted in about two 
weeks and at this time his condition seemed worse than at the time of his recent 
discharge. The findings then showed a change in his blood picture (Fig. 1), and 
he appeared to be very weak. His mouth revealed extensive sloughing of the 
tissue around the necks of the teeth and there was a widespread hypertrophy of 
all the gum tissues, so much so, that only a few of the teeth finally could be seen. 
Deglutition and mastication of food had become so distressing to him that he 
refused nourishment. Several blood transfusions were given by the above- 
mentioned method; notwithstanding he continued on a eachectiec downgrade; 
finally his dyspnea became marked, and he expired just twenty days after his 
second admission to the hospital. An autopsy was not permitted by the family. 


COMMENT 


1. The dentist should:not overlook the possibility of such diseases as lympho- 
sarcoma, Hodgkin’s disease and the different types of leucemia, when he is ealled 
upon to extract teeth. 

2. A routine history should always be taken and if the patient complains of 
weakness, sore throat, bleeding gums, localized swelling over the face, neck, or 
body, a blood examination should be made before any surgery is undertaken. 

3. If localized areas of hypertrophy of the gum or swollen lymph glands 
are found, then it may be enlightening to make a biopsy study. 

4. When findings are positive, the patient should be referred to his family 
physician for further study and physical diagnosis. 

5. Finally, the dentist is responsible for evaluating his patient as a surgical 
risk, but the treatment of such serious disease entities is, of course, not within 
the realm of his practice. 
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Editorial 


The Dentist Who Changed the Course of Chinese History 


Dr. Maurice William of New York City was awarded the Order of the 
Jade. The citation is signed by Chiang Kai-shek, Gen¢ralissimo of the Chinese 
Armies and brother-in-law of the late Dr. Sun Yat-sen, who was the George 
Washington of China and founder of the present Chinese Republic. 

According to an article by John Kirkpatrick,* Dr. William was born in 
Russia in 1882, and was brought to this country by his parents when he was 
8 years old. The name William was bestowed upon the family by immigration 
officials, who were apt to suggest the anglicization of names in those days, the 
name having been Ellien in Russia. Maurice was brought up in a Leftist 
atmosphere in Brooklyn. After graduating from high school, he worked his 
way through the New York College of Dentistry, from which he received his 
diploma in 1907. 

While establishing himself in practice in Brooklyn, he attended Socialist 
meetings, but like others, was disappointed in the fact that, instead of holding 
together the world over and watching capitalist society destroy itself, the 
Socialists entered the war and fought against each other. He blamed the 
Marxist doctrine for this, and after studying intensively all that he could find 
written about Marxism, he wrote a book which refuted the Marxian economic 
interpretation of history. The book is entitled The Social Interpretation of 
History. This is a small volume of 428 pages. It was written primarily for the 
supporter of Marxism and contains the reasons why William was in disagree- 
ment with the Socialists. The book, however, did not cause any great excite- 
ment; the private edition, published in 1920, copies of which he sent to leading 
members of the Socialist Party, was ignored by them, and no publisher was 
willing to take it. Finally, Dr. William had an edition of 2000 copies printed 
on his own account. A few college libraries bought copies, but otherwise there 
was little interest shown in it. He persuaded some book stores to take a few 
copies on trial. 

It was not until 1923 that a change occurred. The American News Com- 
pany, which sold books throughout the world, had an order from China for 
forty copies, and after this sale there gradually developed an interest in 
William’s publication. How the Chinese purchase came about was not investi- 
gated at the time, and could not be determined later because the records per- 
taining to the sale had been destroyed. Dr. William had sold another book 
to a man from China a year before; a Chinese student at the Union Theo- 
logical Seminary, by the name of Timothy Y. Jen, ordered a copy to take home 
with him to China, stating that he believed the book set forth ‘‘a new light 
to interpret human history as a social, organic movement.”’ 


*The New Yorker, New York, Aug. 22, 1942, F. R. Publishing Company, p. 20. 
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Though remaining obseure in this country, William’s Social Interpretation 
of History accomplished great things in China. A great many Chinese and 
American scholars have testified that the book has greatly influenced the course 
of its history. Dr. Sun Yat-sen, who until the last two years of his life adhered 
closely to orthodox Marxism in his writings, changed his ideas after reading 
The Social Interpretation of History. He referred to it and quoted from it at 
length in his famous work, The Three Principles of the People. In addition, 
Mr. L. T. Chen, the editor of the English translation of Sun Yat-sen’s above- 
mentioned lectures, has made the statement that ‘‘Dr. Sun kept Dr. William’s 
volume constantly with him, from the time he became acquainted with it.’’ 
The change brought about in Dr. Sun Yat-sen’s philosophy was a change from 
Marxist Socialism to the Right. With him changed two members of his own 
family, Mme. Chiang Kai-shek and Mme. H. H. Kung, and as a result, China’s 
government has been reshaped along the ideals followed by American democ- 
racy, and has rejected Communism. 

The following is Dr. William’s statement regarding the true laws as op- 
posed to the Marxian laws of Social Evolution: ‘‘ All past history is but a 
record of trials and experiences man has encountered in his efforts to make 
secure his earthly existence. The will to live is the universal economic problem. 

‘Organized society came into existence as the result of experience that 
taught the lesson of mankind’s common problem and of the realization that its 
solution is more likely to be attained through the cooperation of all having a 
common aim. 

‘All social advance has been registered not as the result of conflict of 
interest at the point of production, but in response to the common interests of 
the majority of social beings. Social evolution always operates in response to 
this universal law. The end and aim of all social progress is the solution to 
the problem of existence. 

‘‘The class struggle is an effect, not a cause. It is due to insecurity in the 
means of existence. It is to the interest of society as a whole to eliminate the 
cause.”’ 

According to the aforementioned article by Mr. Kirkpatrick, the fact that 
Dr. William’s book has changed the course of the history of China is attested 
to by several important scholars. Dr. James T. Shotwell, professor of history 
at Columbia University, proclaims that Dr. Sun’s reading of The Social Inter- 
pretation of History may turn out to have been one of the most important single 
incidents in the history of modern Asia, for the consequences were immediate 
and far-reaching, and have just begun to show their full extent in the orienta- 
tion of China. The late Dr. Jeremiah Jenks, Research Professor of Govern- 
ment at New York University, in a lecture entitled ‘‘Why China Repudiated 
Bolshevism,’’ told the story of Dr. William’s book and its effect on Dr. Sun 
Yat-sen. 

Dr. William has written a second book, Sun Yat-sen Versus Communism,* 
in which the author points out that Dr. Sun, in abandoning the Marxian theory 


*Williams & Wilkins Company, Baltimore. 
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through the influence of William’s book, made China sympathetic to American 
democracy, and that in turn the United States should be the friend of China. 

The dental profession should congratulate itself on having in its midst a 
truly great economic philosopher, a man who has made an important contribu- 
tion to the 'asting political, economic, and social benefit of a very old and a very 
young nation, China and the United States of America. 


a. 


Abstracts and Reviews 


Dental Anesthesia: By Victor H. Frank, The Bulletin of The American As- 
sociation of Nurse Anesthetists 10: No. 1 (February), 1942. 


All dentists are interested in (1) the relaxation of a patient while the op- 
eration is going on and (2) the reaction of the patient to the anesthetic. An 
office that is satisfying to the eye, and an anesthetist and dentist who inspire 
confidence, will aid in the above second point. 

Drawbacks to an anesthesia are (1) the patient is ambulatory and treats 
the removal of a tooth lightly; (2) the possibility of a death, which certificate 
a dentist cannot sign. Dr. Frank goes on to tell some of the tests a dentist can 
use to safeguard himself against such accidents. 

The five senses—sound, speech, smell, touch, and sight—were discussed with 
a view of making a favorable impression on the patient. The use of straps does 
not make a good impression; they may bruise the patient. Following the an- 
esthetic, your questions should be constructive. 

Actually there are four hands doing the work and not just two, the an- 
esthetist’s and the dentist’s. These four hands must (1) keep a clear air pas- 
sage, (2) protect the lips, (3) keep the nasal inhaler correctly seated, (4) regu- 
late the machine, (5) isolate the operative field with gauze sponges and (6) re- 
move the tooth. 

Therefore, the most important part of anesthesia is the teamwork of the two 


operators. 
J. Z. Mackenson. 


Further Observations on the Radium Treatment of Postoperative Parotitis: 
By R. E. Fricke, Proc. Staff Meetings, Mayo Clinic 17: 9, p. 129 (March 4), 
1942. 


The treatment of acute parotitis is important as it is known now that this 
disease is a serious complication which may occur after any major surgical pro- 
cedure. Probably the first medical report of acute parotitis was published in 
the Lancet in 1829. In this case incision and drainage were required; gangrene 
occurred but the condition progressed to recovery. Parotitis has been found 
to follow any type of surgical procedure as an occasional complication. 


Etiology 


In this country and in England and Germany the staphylococcus is the 
usual offending organism. Research on animals by Claisse and Dupre in 1894 
and by Berndt, Buck and Buxton in 1931 supported the present prevailing view 
that the organisms ascend Stensen’s duct from the mouth, and this mode of 
infection is prone to occur in Cebilitated patients after the administration of 
sedatives and anesthetics and when the secretion of the ducts has been lessened 
because of diminished intake of food and fluids by mouth. 
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Diagnosis 


Acute infection of the parotid gland may occur from the second to the 
fifteenth postoperative day, usually from the second to the fourth. The parotid 
gland becomes swollen and painful, and often there is inability to open the 
mouth. There is frequently elevation of temperature. In 20 per cent or more 
of the eases the infection is bilateral. The parotid gland is a serous gland and 
is easily infected. The infection may either resolve or form a large abscess. 
The abscess may rupture spontaneously, drainage occurring externally or 
through the ear or throat. Gangrene or septicemia may eventuate. 


Treatment 


Before the days of irradiation, treatment consisted mainly of the applica- 
tion of poultices, and incision and drainage when the abscess became very large. 


For the last several years they have been employing radium in approx- 
imately 60 per cent of the cases of postoperative parotitis at the Mayo Clinic 
and using four general principles: (1) application is immediate; (2) the treat- 
ment is applied at the bedside with a minimum of discomfort to the patient, often 
during the administration of oxygen or other treatment for other complications; 
(3) a small suberythema dose is sufficient in most cases to abort the infection; 
(4) supplementary measures, such as oral hygiene or the application of warm or 
cold compresses, can be resumed following the irradiation treatment. In the 
last few years they have reduced the time element necessary to treat and removed 
the heavy lead filtration so that the blocks used in treatment cause less discom- 
fort to the patient than before. A six-hour application, followed by another 
treatment of the same length to the periphery of the infected gland, usually 
suffices. 

Prognosis and Results 


In the files they were able to find seventy-nine cases in which radium was 
not used and 111 cases in which it was used. Medical measures employed when 
radium was not used consisted of hot or cold compresses, the use of gentian 
violet, compound solution of iodine, intravenous administration of mercuro- 
chrome, sulfanilamide, oral hygiene and diathermy. 

Of the 190 cases studied, nineteen, or 10 per cent, ended fatally. They 
noted that of the seventy-nine patients not treated with radium, approximately 
7 per cent died, contrasting with approximately 11 per cent fatalities of those 
treated with radium. In a series as small as this, they felt that no significance 
can be attached to this distinction, as radium treatment was often applied as a 
last resort to critically ill patients for whom other methods of treatment had 
failed. However, they did find a significant difference in the two groups in the 
number of cases in which incision and drainage had to be performed. In 19 
per cent of the cases in which radium was not used, surgical incision became 
necessary, contrasting with only 8 per cent of the number in which radium was 
employed. They noted that the patients who died were ten years older on the 
average than the patients in the entire series of cases and also that in nine of the 
nineteen fatal cases the surgical procedure had been carried out for a serious 
malignant condition. 
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Finally, they felt that in previous studies the mortality rate of acute post- 
operative parotitis had been calculated as cancer mortality rates are figured: 
that is, if parotitis had developed following an operation and the patient had 
died, death was ascribed to the parotitis. Hence, they studied the nineteen 
fatalities with great care to try to ascertain without bias whether the death was 
truly due to acute parotitis or to some other serious complication. For one 
thing, they noted that the type of operation ‘preceding the parotitis was very 
important. The mortality rate was much higher in operations on the colon, 
the biliary tract, or the stomach than following pelvic operations, for instance. 
In seven of the nineteen cases, post-mortem examination had been performed 
at the Clinic. In two cases the protocol mentioned that the acute parotitis had 
cleared up entirely at the time of death, and in three other instances a note had 
been made that the parotitis was subsiding satisfactorily at the time of death. 
In only one of the nineteen cases did they feel that the parotitis was the primary 
cause of the fatality. This patient was suffering from diabetes mellitus, and 
operation was performed for a condition of the gall bladder. Parotitis developed 
three days after the operation and proceeded to definite fluctuation in spite of 
prompt treatment with radium. Surgical incision and drainage were performed 
on two oceasions but did not produce any improvement and death intervened. 

‘rom the study of 111 cases of acute postoperative parotitis in which 
‘adium was used and seventy-nine cases in which the patient was treated by 
other methods, parotitis was found to be a very serious postoperative complica- 
tion. The mortality rate has been lower in this particular series than those pub- 
lished by many previous authors, the gross mortality rate being 10 per cent. 
In reviewing the nineteen fatal cases, they found only one in which death seemed 
directly attributable to the parotitis; in fact, in five cases the parotitis either 
had cleared up or was resolving. The study has shown a significant difference in 
eases in which surgical incision and drainage become necessary. When the in- 
fection increases to this extent, the mortality rate is always greater than when 
incision is not necessary. In this series the percentage of patients not treated 
by irradiation who needed surgical incision was more than twice the correspond- 
ing percentage of patients treated by irradiation. Also, the prognosis appeared 
gravest in the more elderly patients, in patients operated on for serious malig- 
nant disease, and in patients operated on for disease of the colon, stomach, or 


biliary tract. 
T. J. Cook. 
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PRESENT-DAY ANESTHETICS IN ORAL SURGERY 


FRANK W. Rounps, D.D.S., Boston, Mass. 


HE theory and practice of anesthesia has undergone many changes in 

recent years. There is nothing static in the history of this important 
adjunct to surgery. It always has been and probably always will be in a state 
of flux, since research relative to the action and behavior of drugs constantly 
adds to the sum of our knowledge. It is logical and true that refinements in 
the techniques of administration keep pace with the scientific advances. 
Anesthetic agents today are more varied than ever before and because of their 
individual characteristics and qualities it is possible to select the one which 
best fulfills the requirements of any given case. Many ways of handling 
anesthesias, which were considered good practice not so long ago, are now 
rendered obsolete in the light of more recent studies. 

I have been asked to comment on some of the anesthetics in use today, 
to give them my personal evaluation for dental practice, and to suggest their 
indications and contraindications. Some of my statements are the result of a 
fairly continuous study of the anesthetic literature over the years, though 
often my conclusions have been reached through clinical experiences. I shall 
endeavor, however, not to wander from the beaten paths. 

There are two angles of approach to our subject: namely, anesthetics 
suitable for office use, and those indicated for hospitalized cases. 


LOCAL ANESTHETICS 


I am sure you are as familiar as I am with local methods for obtunding 
pain. I will emphasize only what I consider a few essential factors. 

For thirty years we have been utilizing substitutes for cocaine, which 
was discarded because of its toxie qualities. Procaine is recognized as the 
most valuable of its synthetic substitutes. More than any other it is deservedly 
the local anesthetic of choice for a large proportion of dental operations. 
The test of time and the satisfactory results attained have proved its value. 
Technique of administration is well understood and standardized. Most dentists 
handle it properly. Epimephrine and corbefrin are the accepted adjuvants. 

Monocaine, more recently introduced, has enthusiastic adherents because 
of its rapid action and deep and prolonged effects. Procaine used without 
vasoconstrictors diffuses rapidly in oral tissues and is clinically unsatisfactory. 
Variations in technique have been introduced from time to time, although the 
basie procedure of Fischer is still sound. Purity of the drugs is essential and 
is well assured in the products offered by the manufacturers. The pH of 
accredited solutions closely approximates the hydrogen-ion concentration of the 
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blood plasma and therefore is acceptable to oral tissues. Unfavorable reac- 
tions are negligible if strict asepsis is maintained and established rules of 
injection are carried out. 

There are only two real contraindications to either infiltration or block 
injections. One is disease of the tissues into which the solution is to be 
introduced and the other is a disturbed mental state of the patient who for 
one reason or another is nervously upset and cannot face any operation when 
conscious. Narcosis for these individuals is a ‘‘must.’’ Injecting into septic 
areas should definitely be avoided. I must reluctantly state that postoperative 
complications caused by violations of this rule are still too common and are 
inexcusable. 

For the operator who is convinced that he cannot successfully com- 
plete a given case in the office under either a local or a general anesthetic, 
a combination of two methods may furnish a satisfactory compromise. This 
is accomplished by first anesthetizing the parts by loeal injection. Light 
premedication may be advisable. The mental stress is then further overcome 
by inducing analgesia with nitrous oxide and oxygen. This offers ample time 
for careful operating to the person who fears his ability to do the whole job 
under narcosis. More experienced operators I think prefer to have their 
patients completely in a state of narcotic sleep. This procedure or the use of 
local anesthesia alone is, of course, equally utilizable in the hospital. There, 
however, much heavier premedication is possible as the patient is not ambula- 
tory and with trained anesthetists available general anesthetic agents are cus- 
tomarily chosen. There are individuals to whom the thought of unconscious- 
ness is abhorrent. For these, barring the above-mentioned tissue contraindica- 
tions, local anesthesia is the logical panacea. By the same token narcosis is 
not only desirable but all important to the types who must be absolutely 
oblivious to all or any operative interference. 


ETHYL CHLORIDE 


Ethyl chloride spray is still used by some men for minor and brief oper- 
ations. Never very satisfactory or adequate, however, it cannot compare in 
value with other proved agents to be mentioned. 

What then do we advocate to produce artificial sleep? Two recently intro- 
duced gaseous anesthetics, in my opinion, should have no place in the dental 
office. These are ethylene and cyclopropane. Ethylene, whose anesthetic prop- 
erties were recognized by Luckhardt and Carter in 1923, may be thus de- 
scribed. It is a colorless gas of an unpleasant odor and taste, which has been 
variously characterized. Some of its favorable qualities are that it is rapidly 
eliminated by exhalations. The respiratory center is not affected without 
anoxia; the vomiting center as well. Kidney and liver functions remain un- 
altered. The reflexes pertaining to our work are easily abolished. Sufficient 
relaxation is obtainable. Administration is given through the gas machine. 
There are no significant pathologic changes without anoxemia. In short it is 
chemically comparable to nitrous oxide. But it has pronounced explosive 
qualities analogous to those of ether. These alone should disqualify it, espe- 
cially as electrosurgical work now becoming so common furnishes a distinct 
contraindication. Why should we unnecessarily invite disaster? 
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CYCLOPROPANE 


Though cyclopropane became known a comparatively short time ago, it is 
recognized as an important anesthetic agent. After its anesthetic properties 
were discovered by Lucas and Henderson in 1929, clinical studies revealed it 
to be very valuable in its field. In the September-October, 1937, issue of Current 
Researches in Anesthesia and Analgesia a summary of its qualities was made by 
Drs. Eversole, Sise, and Woodbridge in a paper entitled ‘‘The Clinical Use of 
Cyclopropane.’’ I quote, ‘‘The combination of quiet respiration, ease of in- 
duction, and potency together with an adequate oxygen supply makes this 
anesthetic suitable in almost any situation in which an inhalation anesthetic is 
desired. These factors combined with a relatively low toxicity leave very few 
contraindications to its use.’’ I would have you bear in mind, however, that 
this statement was made by medical anesthetists and that their experiences 
were confined to hospital procedure. 

Cyclopropane is a gas without color and with a slight but characteristic odor 
which is not unpleasant, but it is also inflammable. The period of induction 
is very brief, and there is no excitement or struggling. It is nonirritating to 
the air passages, and there is a rapid recovery of consciousness. A concentra- 
tion of 20 to 25 per cent provides adequate anesthesia, although there are re- 
ports that as low as 4 per cent produces narcosis. This presents the chief value 
of the anesthetic since it permits a large percentage of oxygen. Its safety is 
questionable though in the presence of serious heart disease. For the above- 
named reasons I have never used it in my office. Valuable as it is claimed to 
be for certain types of surgery in the hospital, these disadvantages seem to 
me to outweigh its advantages in office work. I would hesitate to use it in the 
presence of cardiac irregularities, and it has been stated that epinephrine or 
associated drugs are incompatible. Presumably many of our office patients 
have heart or circulatory lesions unknown to us. We can and do operate them 
safely under our proved technique. If used, because of its great potency and 
the rapidity with which deep surgical anesthesia is reached with this gas, it 
should be used only by anesthetists thoroughly trained and familiar with its 


administration. 


OXIDE AND OXYGEN 


NITROUS 


The requisites of a good office anesthetic agent are the following: 
1. It should be sufficiently potent for deep narcosis. 

2. It should allow sufficient oxygenation. 

3. It must have a wide margin of safety. 

4. It should be absorbed and eliminated rapidly and unchanged. 

5. It should not harm tissues. 

Nitrous oxide and oxygen fulfills these requirements. As an inhalation 
anesthetic it always has been and still is our ideal agent. Why? It is inert, 
it does not decompose, it enters the system as nitrous oxide and is rapidly 
eliminated from the lungs as such. It is nonirritating and nonexplosive. Its 
product of decomposition, nitric oxide, is nonexistent under present-day stand- 
ardized manufacture. Its administration falls within the range of dentists’ 
training. It can be administered by closed, semiclosed or positive pressure 
technique: the first and last named being the customary methods and assuring 
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best results. It lends itself to analgesia, unconsciousness, and complete anes 
thesia. The temperature center is only slightly depressed, the respirator) 
center is not affected, and the cough center not irritated. The nausea center 
is not stimulated per se. Nausea is enhanced only by anoxemia which is un- 
necessary, or by undigested food content in the stomach which generally ma) 
be prevented. In overdosage respiration ceases before circulation; this gives 
ample time for resuscitation and oxygen the specific resuscitant is immediately 
available. Liver and kidney function is not changed. Heart rate is normal 
or slightly stimulated if the proper oxygen balance is maintained. Blood pres- 
sure is unchanged. Sufficient muscular relaxation is obtainable for oral work 
and no pathologic changes are existent under careful administration. Prompt 
recovery ensues with introduction of oxygen through the machine or by the 
ingress of atmospheric air. All these qualities make it ideal for ambulatory 
patients. After a short period of stabilization in the recovery room, the patient 
may safely leave the office with no apprehension as to postanesthetic compli- 
cations. 

The only disadvantages are, first, that in order to develop a placid, relaxed 
narcotic sleep a technique is required which can be attained only by ample 
clinical experience; and second, that overstimulated types of patients which 
include athletes, alcoholics, workers in hazardous occupations, and extremely 
nervous individuals, often require premedication or synergistic adjuncts. All 
in all, however, as the general anesthetic of choice for office work it has no peer. 
I must reiterate again as I have done many times that the successful and sat- 
isfactory administration of this anesthetic cannot be accomplished if the den- 
tist attempts to supervise, induce, and maintain the anesthesia and as well 
operate and perform the duties of operating assistant. Pleasing results can 
be attained only by the combined efforts of a well-trained team. If not expe- 
rienced in handling it and without adequate help, unsatisfactory anesthesia is 
invited and is almost sure to eventuate. 

Not many years ago it was universally felt that cyanosis was inevitably 
associated with gas oxygen administration. Supersaturation was considered 
essential. While it is true that plethoric individuals may show slight cyanotic 
signs as they relax in the chair even without nitrous oxide absorption, and 
while it is equally true that anemic patients can reach the danger stage and 
show no cyanosis, it has become evident that proper oxygen balance can pro- 
duce anesthesia without cyanotic signs. It is undeterminate as to the degree 
of brain damage which has been innocently caused in the past by pushing 
the gas, minimizing oxygen intake, and thus developing asphyxial manifesta- 
tions, but it must be far more than has been recognized. If all other signs are 
satisfactory and indicate the patient to be in good shape, cyanosis itself is not 
a true indicator of the patient’s condition. But with respiratory rhythm 
upset, with prolonged expirations, with enlarged ragged pupils evident and 
accompanying discoloration a definite red light stares us in the face. 


VINETHENE 


Of the newer agents, vinethene, to my mind, offers the greatest possibili- 
ties as an office anesthetic. Vinethene is divinyl! oxide and was originally pre- 
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pared by Semmeler in 1887, although its anesthetic properties were discovered 
by Leake and Chen only as recently as 1930. Vinethene is a clear limpid fluid, 
ethereal and nonirritating to the mucous membrane. It has a characteristic 
odor, pungent but not disagreeable. It is stored in dark, tightly sealed bottles 
which, after opening, should be discarded after twelve hours, as it decomposes 
on exposure to light, heat, and air, though slowly. The decomposed liquid 
forms peroxides, formaldehyde, and acetic aldehyde, as well as formie and 
acetie acid. It is extremely volatile and is inflammable. Therefore, it is con- 
traindicated if electrosurgery is contemplated. Administration is accomplished 
by the open, semiopen, or closed technique. Elimination takes place largely 
through the lungs. It is not altered in the body and recovery is nearly as 
prompt as from nitrous oxide. Nausea is rare following its use even with 
food content present in the stomach. If given by the open method, it is a 
wise precaution to lubricate the lips and facial area to eliminate the possi- 
bility of burns as a result of pressure or contact. Respiration is the only de- 
pendable sign to watch. Pupillary and other eye reactions are unreliable. 
The patient’s color is uniformly pink. My experience with vinethene has been 
most pleasing, and I have used it most by the closed method. An ether vapor- 
izer Or a vinethene vaporizer which is fundamentally the same but smaller is 
attached to the gas machine. Induction is started with nitrous oxide and 
oxygen by the usual method. As the patient becomes deeply analgesic the 
vapor of vinethene is gradually introduced and the gauges are set for 80 per 
cent nitrous oxide and 20 per cent oxygen. This gas and oxygen ealibra- 


tion is maintained and the vinethene intake is controlled by opening or shut- 
ting the valve as the anesthetic signs demand. Its volatility enables it to 
exert an immediate effect and renders the excitement stage negligible. The 
patient is assured of sufficient oxygen and the nitrous oxide acts synergistically. 
The patient is not conscious of the pungeney of the drug. Vinethene is par- 


ticularly used for operations of twenty minutes’ duration or under, and I 
find it especially indicated for obstreperous types who would be troublesome 
under nitrous oxide alone. It relaxes as does ether, but more quickly. The 
overstimulated are easily handled, whereas with nitrous oxide and oxygen 
alone without premedication, a period of unrest usually must be overcome and 
much finesse must be developed to iron the patient out into an operable stage 
and maintain him in that stage. 

If the open method is employed the technique is similar to that used with 
ethyl chloride, the anesthetic being administered by the drop method on gauze, 
fifty to sixty drops per minute. It becomes evident that in private practice, 
a bottle of vinethene in our emergency bag gives us adequate measure of prep- 
aration for household anesthesia. Short operations, i.e., the laneing of ab- 
scesses, removal of painful dressings, ordinary extractions for the bedridden, 
ete., may be comfortably handled without much assistance. The advantage 
over ethyl chloride is that complete anesthesia can be instituted with simple 
technique and without using a dangerous drug. I feel that vinethene will be- 
come the anesthetic of choice for a great deal of emergency war surgery. No 
apparatus is required, little assistance is necessary, and simplicity of procedure 
is assured. 
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The general pharmacologic effects of ethyl chloride are similar to those of 
chloroform but are less intense. It is a powerful depressant. You are familiar 
with its administration as so well exemplified at the Forsyth Infirmary. But 
it is not safe for adults, and for children it is indicated only for operations 
of exceedingly brief duration, the little patients being carried only into a stage 
of primary anesthesia. Vinethene given in the same way accomplishes the 
same results, is safer, and, if more complicated work is in prospect, can be 
easily carried on into surgical anesthesia. Recovery is equally prompt. Cer- 
tainly, in my opinion, it is infinitely superior if we are to choose an open drop 
technique. 

INTRAVENOUS ANESTHESIA 


Patients for whom local anesthetics are contraindicated because of exten- 
sive pathology and for whom inhalation anesthetics are equally contraindicated, 
because of obstructed airways or lung or bronchial complications, may be anes- 
thetized by intravenous agents. The patient is usually sick enough to be hos- 
pitalized, although under proper management he can be handled in the office. 
I do not believe that we are competent or trained well enough to assume the re- 
sponsibility. of conducting intravenous anesthesia ourselves. If we wish it 
administered, a medical anesthetist should be engaged to carry out that part 
of the procedure. This type of anesthetic was first brought to us under the 
trade name of evipal, and in 1934 pentothal sodium, another short-acting bar- 
biturate, was introduced by Lundy. Both the rapidly acting agents and should 
be used for operations of not more than fifteen or twenty minutes’ duration. 
Both are respiratory depressants. Because of this factor they are not advised 
for extremely young or old individuals. To counteract such reactions, respira- 
tory stimulants such as picrotoxin, metrazol, and coramine are frequently in- 
corporated into the solution, the latter being used most extensively. Pentothal 
is supplied as a light yellow powder in a 15 grain (1 gram) ampule. It is 
dissolved by adding 20 eubie centimeters of triple distilled water, making a 5 
per cent solution. Intermittent fractional injections are customarily made. 
Usually a suitable vein in the arm is selected as the site of introduction. The 
surrounding skin is sterilized and the immediate area protected by sterile 
drapes. The needle is 20 gauge. Finer caliber increases the tendency for the 
blood to clot. As an aid in detecting respirations which become extremely 
shallow, a piece of cotton may be fastened to the upper lip with adhesive tape. 
It lies over the nares and below the lip so that both nasal and ora! breathing 
may be detected. The mandible should be supported as an aid in maintaining 
a patent airway. The mouth prop should be placed in position with everything 
in readiness for operation prior to injection, for these drugs indeed work fast. 
Two to four eubie centimeters are injected while the patient counts. On the 
average anesthesia is established in ten to fifteen seconds. Respirations imme- 
diately become slow and shallow and sometimes are barely perceptible. If no 
more than three grains are given, the patient recovers quickly. The syringe 
has been taped to the arm and the needle is left in the vein. More solution is 
introduced fractionally as is needed to prolong unconsciousness. Recovery is 
prompt and proportionate to the amount of the drug used. Premedication with 
pentobarbital sodium (nembutal) orally and morphia sulfate, 4% to 14 grain, 
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by hypodermic forty-five minutes prior reduces the amount of the intravenous 
drug required. When indicated we have here a fine anesthetic. I must re- 
iterate, however, that safety demands that an expert handle it. The feeling 
of unrest that always comes over me is that there is no specific antidote. 


PREMEDICATION 


The question is frequently asked, ‘‘How much premedication should we 
employ in our offices?’’ It is an important consideration. Drugs are adminis- 
tered before anesthesia to obtain tranquilizing effects by depressing the nervous 
system, to suppress secretory activity, to decrease respiratory activity (oxygen 
consumption), and as a prophylaxis against stimulation or depression of cer- 
tain systems. Psychic sedation allays fear. Analgesic drugs suppress pain 
and decrease reflex irritability. Parasympathetic depressants are used to in- 
hibit salivary secretions. Metabolism decreases with age and less dosage is re- 
quired, while fever and pain increase the metabolic rate and more preliminary 
medication is called for. Because our patients are ambulatory we should never 
forget that it is our duty to have them reach their homes safely. Because of 
individual idiosyneracies to drugs and of the fact that we do not know our 
patients’ tolerance, it is essential that they be accompanied by someone who will 
be responsible for them. They should be put to bed until the effects of our 
medication have worn away. This rule should never be violated. It is equally 
logical that office premedication should be light if used at all. The short acting 
barbiturates are nowadays commonly employed. If necessity arises for heavy 
dosage or for basal anesthetic requirements, the hospital is essential. 


HOSPITALIZATION 


Let us then assume that our operation is of sufficient magnitude to indicate 
hospitalization, and consider our procedure there. We must admit that a hos- 
pital is a more ideal locale for surgical operations than any office, no matter 
how well equipped. This is so because of the facilities for preoperative meas- 
ures and postoperative care rather than because of operating room arrangements. 
On admittance routine laboratory tests are made and adequate histories are 
taken. The informative facts derived enable us to determine more advisedly 
what our anesthetic choice should be. Since our patient is already in bed and 
under nursing care, much heavier premedication is feasible and usually ad- 
visable, regardless of the anesthetic chosen. With the patient so prepared, local 
anesthesia may often be used satisfactorily, which in the office would not fulfill 
the requirements. More often, however, a general anesthetic is selected. The 
advantages are obvious. First, the anesthesia is handled by an expert and the 
operator is relieved of that responsibility. Second, no cooperation is called for 
on the patient’s part. Third, we are free to carry on our surgical work without 
interference. Ample time is assured for careful technique. Fourth, after 
operation our patient is given immediate and constant care and attention. Post 
medication is customary and advisable. 

All in all, ether still retains its leading position as a hospital anesthetic for 
it is relatively safe and definitely fulfills all the requirements for deep narcosis. 
Its stimulative and supportive effects indicate it in cardiae cases. The contra- 
ir ‘ieations are acidosis, acute respiratory diseases, pulmonary tuberculosis and 
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increased intracranial pressure. Under present-day methods the patient is not 
conscious of its irritating pungent fumes as its introduction is preceded by a 
nitrous oxide induction which in turn is preceded by ample premedication. For 
relatively short cases vinethene is as equally indicated as in the office with the 
advantages of rapid elimination due to its extreme volatility. Our usual tech- 
nical sequence is as follows: To assure a restful sleep the night before, pento- 
barbital sodium (nembutal), grains 114, is given orally. Two hours prior to 
operation this is repeated and followed in about an hour with a hypodermie in- 
jection of morphia, grains 4% to 14, with atropine to arrest secretions. The 
patient is unconscious or practically so when wheeled into the operating room. 
Nitrous oxide and oxygen is then administered by closed mask. When absolute 
unconsciousness is reached, the other cone displaces the nitrous oxide briefly. 
Nasal eatheters are introduced and ether anesthesia is maintained throughout the 
operation by means of the ether vaporizer. Thus there is no interference with 
the operative fields. This is nasopharyngeal anesthesia. In the case of ob- 
structed airways endotracheal intubation is done. After relaxation is complete, 
the mouth prop is inserted; with ether as with all other anesthetics a postoral 
dam of absorbent cotton is placed to wall off the operative area. 


BASAL ANESTHESIA 


Basal anesthesia is defined as a state of narcosis produced by preliminary 
medication so profound that the added inhalation anesthetic necessary to pro- 
duce surgical anesthesia is greatly reduced. Probably the most commonly used 
basal anesthetic for hospital use is avertin, which is the proprietary name for 
tribromethy! alcohol or tribromethanol. Paraldehyde is also used and seems to 
be better indicated for older people as avertin is contraindicated in renal and 
hepatic disease, toxemia, acidosis, low metabolic rate, chronic pulmonary disease, 
enteritis, colitis, hypertension or hypotension. These conditions are generally 
associated with middle or old age. The odor of paraldehyde is disagreeable. 
Avertin is the result of combining tribromethanol with amylene hydrate, 1 gram 
of the former and 1% eubic centimeter of the latter, making one cubic centimeter 
of avertin fluid. The amount used is governed by body weight. The method 
of introduction is rectal. Three per cent avertin in pure water at 37° C. is 
the formula and average dosage is 80 mg. per kg., 6 to 8 ¢.c. for females and 
9 to 10 ¢.c. for males, children requiring slightly more, about 100 mg. per kg. 
The patient lies on his left side in bed and the drug is introduced by enema 
which is retained. The patient falls asleep, usually within five minutes. From 
there on the described anesthetic administrations are carried out. Although the 
patient is unconscious, reflexes are not abolished and supplementary agents 
must be added for complete anesthesia which could not be arrived at with 
avertin alone without dangerous dosage. 

Much less of the inhalation anesthetic is needed than would ordinarily be 
required, hence quicker elimination. The duration of the hypnosis varies from 
one to six hours. From the patient’s point of view this method constitutes the 
ideal way of being anesthetized. He falls asleep in bed and has no remembrance 
of the operating room atmosphere, an iihalation anesthetic, or any of the usually 
associated disagreeable experiences. Such relaxation is obtained that a nurse 
at the bedside is imperative during the recovery period to assure free airways 
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for the mandible drops and tends to obstruct respirations. It is obvious that 
basal anesthetics administered rectally are not adaptable to office practice. 


SUMMARY 


Local anesthesia and nitrous oxide and oxygen still hold their places as our 
favored office anesthetics. Of the newer agents vinethene seems to present the 
best qualifications for the office, the home, or for emergencies. Intravenous 
methods have their place but mainly in the hospital. Ether which has no indi- 
cation in the office is our standby in the hospital, and its value may be enhanced 
by employing a basal drug. Premedication should be sparingly used with am- 
bulatory patients but is of utmost value in hospitalized cases. The drugs com- 
monly used are the derivatives of barbituric acid and opiates. 
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NITROUS OXIDE AND OXYGEN ANALGESIA 


Max H. Jacoss, M.D., D.M.D., F.1.C.A., Boston, Mass. 


INTRODUCTION 


NALGESIA is a state in which there is a loss of sensation to pain without 
loss of consciousness. In contradistinction, anesthesia is a state in which 
there is a loss of sensation to pain with total loss of consciousness. 

The purpose of analgesia is pain control. The agent of choice for control 
of dental pain by means of securing analgesia is nitrous oxide. Nitrous oxide 
is a non-inflammable gas to which may be added air or oxygen in any desired 
proportion, and a state secured in which loss of sensation to pain becomes a 
fact. 

Past experiences with nitrous oxide and oxygen analgesia in the hands of 
a great many dental practitioners have not been entirely satisfactory. This is 
evidenced by the number of dentists who have purchased analgesia apparatus 
and have discarded them after several weeks or months. 

An analysis of why this occurs brings forth the following: Occurrence of 
pain despite ‘‘analgesia,’’ nausea, occasional vomiting, prolonged dizziness, 
headache, tinnitis, paresthesia, and patients who lose consciousness. 

If one or more of these factors occur in most eases, a state beyond anal- 
gesia is being induced. In the induction for anesthesia the state of analgesia 
is so brief that, unless recognized, the patient passes into the deeper planes of 
the first stage of anesthesia. It is the maintenance of this first stage of anes- 
thesia, instead of analgesia, which gives rise to those factors which have dis- 
couraged the more general use of nitrous oxide and oxygen analgesia. 


THEORETICAL CONSIDERATIONS IN THE USE OF NITROUS OXIDE 
AND OXYGEN ANALGESIA 


To induce and maintain analgesia, the patient must be kept in that state 
in which both consciousness and all sensation, except that of pain, are kept 
intact. Only the most minimum number of subjective and objective symptoms 
should be present. In other words, in the ideal state of analgesia there should 
be no feeling other than normal, except the loss of pain sensation. Any vary- 
ing symptoms from the ideal analgesic state must be limited to those signs and 
symptoms which are physiologic, if analgesia is to be used successfully. 


By physiologic signs and symptoms is meant the occasional warmth and 
tingling of the extremities which occur only when the percentage of the nitrous 
oxide in the mixture is great enough to result in circulatory stimulation. The 
change of voice sounds to that of guttural character is due to stimulation of 
the soft palate, resulting in partial contraction. 


Read before the Mid-Year Meeting of the Tufts College Dental Alumni Association at the 
Tufts College Dental School, April 8, 1942. 
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How nitrous oxide produces anesthesia is a question. There is no evidence 
that it has an action on nerve structure. There is some evidence that anes- 
thesia is produced by a state in which there is a change in oxygen metabolism. 
There is a controllable partial asphyxia. However, this has to do with the 
production of anesthesia. 

Analgesia is not produced by a state of controllable asphyxia. What we 
have called nitrous oxide-oxygen analgesia in the past has been partial anes- 
thesia. The oxygen content of the so-called analgesic mixtures has ranged 
from 20 to 50 per cent. The oxygen content of the true analgesic mixtures, 
as the author sees it, should range between 80 and 90 per cent. 

The question is asked, ‘‘How ean pain be controlled with a mixture of 90 
per cent oxygen and 10 per cent nitrous oxide?’’ Let us first consider the 
types of nerves involved in the control of dental pain. 

Sensibility to pain is lost first in the terminal branches of the nerves, next 
in the nerve trunks and lastly in the nerve centers. The teeth are supplied by 
terminal nerves and are, therefore, easily acted upon by anesthetics. To prove 
that terminal nerves are acted on first by anesthetics, one has only to consider 
the action of a mandibular nerve block by a local anesthetic. The first effect 
is on the lip, gradually involving the interior teeth, premolars and finally the 
molars, which are closest to the nerve trunks. 

One of the first symptoms in the induction of primary anesthesia with 
ether is the loss of terminal nerve sensation, during which teeth can be ex- 
tracted painlessly. 

The principle on which ethyl chloride analgesia is based is the fact that 
terminal nerves are so rapidly acted on that short minor surgical operations 
ean be performed. 

When nerve trunks or nerve centers are involved, analgesia is inadequate 
and more profound anesthesia must be established. 

To understand why 10 to 20 per cent nitrous oxide can produce effective 
and suecessful analgesia, a knowledge of the part nitrous oxide plays in the 
blood stream is necessary. We know that nitrous oxide forms no chemical 
compound with the blood, but does form a physical mixture with the plasma. 
We also know that under normal pressure (152 mm.) oxygen unites with the 
hemoglobin of the red corpuscles to form oxyhemoglobin. Therefore, in any 
nitrous oxide and oxygen mixture, 100 per cent of the nitrous oxide given 
enters the plasma and is distributed to all cells with which the plasma comes 
into contact. 

Assuming that a mixture containing 10 per cent nitrous oxide enters the 
plasma, the amount of saturation of the plasma will depend on the time spent 
to permit saturation. In the first minute of the induction, there will be very 
little saturation. After two or three minutes, there will be partial saturation. 
When sufficient time has elapsed to permit sufficient saturation to affect termi- 
nal nerves, operative procedures may commence. In the interim, 80 to 90 per 
cent oxygen has been given. Normal internal respiration continues and at no 
time ean anoxemia occur. 

What is the clinical significance in the use of 10 to 20 per cent nitrous 
oxide and 80 to 90 per cent oxygen in securing control of dental pain? First, 
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partial anesthesia is not induced except in those individuals who are extremely 
susceptible to nitrous oxide. Second, nausea, tinnitus, paresthesia, and ex- 
citement are rarely encountered. Third, no matter how much time has been 
spent under analgesia, the patient recovers immediately and can go about his 
business. 

An important factor in securing successful analgesia is the ability to classify 
patients. Just as in nitrous oxide-oxygen anesthesia there are some individ- 
uals who can be anesthetized only with great difficulty, there are some whose 
threshold for pain is so low that a synergist, such as a local anesthetic, may 
have to be used with the analgesia mixture. 

Those who use local anesthetics for dental pain control have found pa- 
tients in whom the relief from pain during the excavation of a cavity was not 
greatly altered. Here, again, the addition of a 10 per cent nitrous oxide mix- 
ture is very effective. On the other hand, there are some individuals who are 
so susceptible to nitrous oxide that, in one recent case, the patient entered the 
second stage of anesthesia after two minutes of a 5 per cent nitrous oxide and 
95 per cent oxygen induction. 

There are certain types of dental operative procedures for which 10 to 20 
per cent nitrous oxide mixtures are successful. Among these are cavity prep- 
aration, the preparation of teeth for crowns, sealing, incision and drainage of 
intraoral abscesses, the extraction of loose teeth, and the extraction of de- 
ciduous teeth. 

There are many dental practitioners who do not care to extract teeth 
under nitrous oxide-oxygen anesthesia. Frequently in their practice they en- 
counter a patient who fears the sight of a syringe and needle or the pain of 
the needle prick. For these individuals, an ideal procedure is the induction 
of analgesia with a 10 per cent nitrous oxide-oxygen mixture for two minutes, 
following which the injection with the needle may be made painlessly. 

The ‘‘modus operandi’’ used to obtain successful analgesia is as follows: 

The nasal inhaler is adjusted to the nose with the exhaling valve open. 
The patient is warned not to breathe through the mouth at any time, in order 
not to disrupt the analgesia mixture. A saliva ejector is placed in the mouth. 

Ten to 15 per cent nitrous oxide and 85 to 90 per cent oxygen is given for 
two to three minutes at 3 to 5 mm. of pressure and plasma saturation per- 
mitted to take place. After operaticn has commenced the nitrous oxide per- 
centage may be varied, increaseu, or decreased, the range being from a mini- 
mum of 10 per cent to a maximum of 20 per cent, depending upon the mani- 
festations by the patient. Throughout the operation the patient should be told 
to keep breathing through the nose. 

If the odor of the rubber of the nasal inhaler is unpleasant to the patient, 
a dab of some pleasant toilet water or aromatic oil on the inhaler will reduce 


this disagreeable factor. 
CONCLUSION 


Ineonceivable as it may appear, nevertheless it is a fact because the hun- 
dreds of patients to whom this type of analgesia was administered have re- 
ported very favorable reactions. 
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There may be sporadic cases in whom the threshold for pain is so low that 
a somewhat higher percentage mixture may have to be utilized. However, 
this has been rare in my experience. 


SUMMARY 


The difference between analgesia and partial anesthesia is presented. 

Theoretical considerations in the use of nitrous oxide and oxygen anal- 
gesia are discussed, and the signs and symptoms of analgesia are enumerated. 

The principles involving terminal nerves, trunk nerves and nerve centers 
in relation to analgesia are considered and discussed. 


The clinical significance of 10 per cent nitrous oxide and 90 per cent oxy- 
gen analgesia is portrayed and a technique for its administration presented. 


Breathing through the nose is stressed in order not to disrupt the per- 
centage mixture. 
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INDICATIONS FOR ODONTECTOMY 


Kurt H. THoma, D.M.D., Boston, Mass. 


‘HE simplest method for removing teeth is the method of extraction by 

means of forceps. The forceps are used in order to loosen as well as re- 
move the tooth. If diffieulties are encountered, elevators are applied which act 
on the principle of a lever, wedge, or inclined plane, making use of the adjacent 
tooth, the alveolar bone, or the operator’s finger as a fulerum. The purpose 
of the elevators is to detach the tooth from the alveolar bone previous to its 
removal. They are used when forceps cannot be readily applied, as in fractured 
teeth, extensively decayed teeth, or teeth wedged in and impacted, and in un- 
erupted teeth. The use of the forceps as well as the use of the elevator is fre- 
quently the cause of severe traumatization of the soft tissue and bony structure 
around the tooth; not only does it bring with it after-effects such as infection, 
with swelling and pain, but it also results in deformities, through loss of alveolar 
bone, which make the natural replacement of a tooth impossible, and the con- 
struction of a well-fitting denture difficult, not to speak of discomfort when 
wearing it. While extraction by means of forceps is the method of choice in 
simple cases, it should not be attempted if any complications are present that 
may make the operation difficult. Teeth which present anatomic, developmental, 
or pathologic abnormalities should be recognized and removed by surgical ex- 
cision, a planned operation for which the term ‘‘odontectomy’’ is descriptive. 


ODONTECTOMY 


The surgical approach has the purpose of preventing some of the common 
accidents, which occur when an attempt is made to extract certain teeth with 
forceps. These accidents include bruising and tearing of the gingiva, uncon- 
trolled breaking and loss of alveolar bone, and unintentional fracturing of the 
tooth. It is not the purpose of this paper to describe the technique of odontec- 
tomy in detail, but a few general remarks may be in order. 

Odontectomy is a procedure by which the tooth is removed by means of 
an open operation. The incision may only detach the gingival margin from 
the tooth, or it may be more extensive, resulting in the preparation of a care- 
fully designed mucoperiosteal flap. The purpose of the flap is to bring into 
direct vision the the alveolar bone, as well as any pathologie condition that 
may be associated with the tooth. It should prevent operative trauma, which 
in the ordinary use of forceps so frequently causes periostitis and swelling of 
the face, with a great deal of suffering. Care, however, should be taken not to 
injure the soft tissue by unnecessary pulling on the flap with sharp retractors, 
as often happens when the latter are held by a tired assistant. If such injuries 
are produced, little has been gained by the more complicated procedure. 


Professor of Oral Surgery and Brackett Professor of Oral Pathology, Harvard School of 
Dental Medicine. 
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The alveolar bone should be removed with a hand chisel, automatic chisel, 
or bur. These instruments should be sharp, and the bur must not burn the 
bone. The amount of bone to be excised must be carefully determined and 
should not be more than is necessary to facilitate the removal of the tooth. 

If, however, the shape of the tooth or the size and direction of the roots 
make removal in one piece impossible, it is better to split the tooth than to cut 
away a large amount of bone and destroy the alveolar ridge. Dividing the 
tooth by design is much to be preferred to accidental fracture, which generally 
occurs at an inconvenient place. A tooth can be sectioned so that the removal 
of the parts can be accomplished easily and without danger to adjacent struc- 
tures. 

With the open operation, revision of the resulting bone wound can also be 
earried out with ease. Any pathologic tissue can be removed, and sharp bone 
margins can be smoothed. If indicated, the alveolar process may be prepared, 
and the mucosa trimmed, replaced, and sutured, to promote early healing and 
allow immediate denture construction. 


HISTOLOGIC STUDY OF TEETH WHICH SHOULD BE REMOVED BY ODONTECTOMY 


Many abnormalities of developmental or acquired nature render the simple 
removal of teeth by extraction difficult or even impossible. The following are 
important and frequently encountered conditions: 

1. Abnormalities in number end shape of the roots—Among the most com- 
mon conditions that make the extraction of a tooth difficult are abnormalities 
in the number and shape of the roots of a tooth. Long, slender teeth are very 
liable to fracture, especially if the diameter of the root is smaller in the middle 
than at the apex, as shown in Fig. 1. Long, single roots with a bend or curve 
also are liable to break, as would be the case if foree were applied injudiciously 
when extracting the canine shown in Fig. 2. Molars and premolars present 
abnormalities more frequently. Bent roots in these teeth are a special problem, 
both in the upper and the lower jaw. Bent roots, in order to be removed with- 
out breaking, should be turned in the line of their curvature. The apical end 
of many teeth is curved, and this curvature is almost always in a distal direc- 
tion. Third molars with bent roots can often be removed by applying pressure 
at the mesial surface, which elevates them out of the socket, the tooth being 
rotated in a backward direction. This is not possible if a tooth is present behind 
the one to be extracted. Vertical force as well as buccolingual rocking in such 
eases causes fracture of the apices. In the case of a maxillary molar, if not 
carious, forceps extraction will generally result in fracture of the buceal plate, 
which will be removed attached to the outer surface of the tooth. Fortunately, 
in many instances the tooth is decayed, or weakened by a large filling, or a 
fillmg undermined by secondary caries, and therefore the crown, with one 
or two roots, will break out, the bent root remaining. It can easily be seen that 
in a ease like that shown in Fig. 3, the tooth, if extraction by means of forceps 
is attempted, would break because of the extensive cavity. The distobuceal 
root, and perhaps also the palatal root, would be removed, but the bent mesio- 
bueeal root would surely break off and stay in the jaw. 


Kurt H. Thoma 


Fig. 1. Fig. 2. 


Fig. 1.—Long slender tooth with slight exostosis and smallest diameter in middle of 
root. Note decayed root with periapical infection weakening the bone. 


Fig. 2.—Long slender tooth with bent root. 


Fig. 3.—Maxillary molar with curved mesiobuccal root. 
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2. Fragility of the teeth—Many of the teeth which have to be extracted 
are nonvital teeth. The dentine of these, having completely lost its metabolism, 
loses its elasticity and becomes very brittle. Force applied when extracting 
such teeth results in fracture more readily than in a vital tooth. Sclerosed 
areas are found in the dentine of many teeth, as pointed out by Beust,? and 
in senility teeth are particularly so affected, which contributes to make a tooth 
brittle, increasing its fragility. 


Fig. 4. Fig. 5. 


Fig. 4.—Cervical caries prevents effective use of forceps and increases chance of frac- 
ture. 

Fig. 5.—Section of tooth with marked cervical erosion. The wedge-shaped defect makes 
extraction with forceps difficult. 


Fig. 6.—Section through maxilla. Note exostosis of root of first premolar and hypercementosis 
at the apex of the mesiobuccal root of the first molar. 

3. Cervical-caries and erosion.—Marked cervical caries and erosion may not 
only make it difficult to place forceps correctly, but also increases the chance of 
breakage. Fig. 4 shows a section of a tooth with cervical caries at the exact 
location where the beak of the forceps should be placed. Fig. 5 shows a sec- 
tion of a tooth affected by marked erosion; the wedge-shaped defect makes the 
use of forceps difficult and predisposes to fracture of the crown. 
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Fig. 7. Fig. 8. 


Fig. 7.—Apical hypercementosis in case of an elongated tooth. 
Fig. 8.—Bent apex of lateral incisor would interfere with extraction of hypercementosed 
canine. Note area of resorption opposite apex of infected incisor. 


Fig. 9.—Section (insert) shows extensive spike formation; higher magnification is from the 
right side of apex. 
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4. Hypercementosis—Hypercementosis may be due to several factors: 
elongation of the tooth, occlusal stress, and chronic periapical infection. It also 
occurs in Paget’s disease to a marked degree (Thoma, 19417). In all types of 
hypercementosis, the tooth loses its cone shape (Fig. 6), or is enlarged at the 
apex, which makes it impossible to deliver it through the normal cervical aper- 
ture of the alveolar socket (Fig. 7). The exostosis on a tooth may become so 
marked that the tooth becomes locked in beneath the apex of its neighbor, as 
shown in Fig. 8. In other cases there may be spike formation, spurs extending 
from the surface of the tooth. These are caused by hyperfunction and extend 
along the principal fibers of the periodontal membrane. They may be compared 
to bone spurs found at the attachment of the tendons. The inserted low-power 
photomicrograph in Fig. 9 depicts a section of a tooth which shows how numer- 
ous these spikes may be, and in the higher magnification their structure is more 
clearly demonstrated. 


Fig. 10.—Section of the palatal root of a superior molar with hypercementosis and spike 
formation, making extraction difficult. Note resorptive area opposite alveolar margin at right, 
Which increases chance of fracture. 


Spikes hinder extraction of the tooth, as can easily be seen when examining 
the photomicrograph of the section of the palatal root of a maxillary molar, 
Shown in Fig. 10. The resorption at the neck of the tooth, opposite the alveolar 
crest, increases chance of fracture during extraction. Fig. 11 shows spike 
formation in another tooth. In this higher magnification, the interlocking of 
the spikes and bone trabeculae is clearly shown. 
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5. Cemental tears.—Part of the cementum may be torn from a tooth. This 
is due to violent occlusal trauma, such as oecurs when a tooth is hit a blow. It 
oceurs when the attachment of the cementum to the dentine is weaker than the 
attachment to the periodontal membrane. Such detached fragments of cemen- 
tum are shown in Fig. 12. They may become surrounded by periodontal mem- 
brane, or may become reattached to the tooth (Fig. 13). When projecting, they 
interfere and make removal difficult. 


Fig. 11. 


Section through tooth showing spike formation. Spikes (S) interlock with bone tra- 
beculae (B). C, Cementum; D, dentine. 

6. Resorptive processes—Resorptive processes, even if of a very mild na- 
ture, are another cause of difficulties in extraction. In Fig. 14 two resorptive 
areas are seen. R1 is a resorptive area of a milder type, extending only into the 
cementum; R2, however, extends into the dentine and weakens the tooth. In 
addition, the ingrowth of the alveolar bone would interfere with the removal of 
the tooth. 

More marked weakness occurs in cases of so-called idiopathic resorption of 
the tooth. A number of cases have been reported in the literature during the 
last fifteen years (Thoma, 1941°). The resorptive area is often filled in by 
cortical or cancellated bone, which of course is continuous with the spongiosa of 
the jaw, as shown in Fig. 15. 
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Fig. 12.—Section showing fragments of cementum fractured off and surrounded by periodontal 
membrane. 


Fig. 13.—Section showing fractured cementum reattached to the tooth, making extraction 
difficult. 
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Fig. 


Fig. 14.—Section showing root with peripheral resorption; Ri of mild type, extending into 


the cementum only, R2 more severe, extending into the dentine. The alveolar bone adapting 


itself to the concavity would make extraction difficult. 

Fig. 15.—Section showing peripheral resorption of a tooth and ingrowth of cancellated 
bone (B). The process of resorption extends into the crown (R). Marked hypercementosis 
(Ci and C2) adds to the difficulties that would confront the exodontist. 

Fig. 16.—Section showing roots of a mandibular molar. The mesial root is surrounded 
by a cyst, the distal root is completely ankylosed to the alveolar bone. A, Ankylosis; B, bone; 
C, cementum. 

? Fig. 17.—Resorption of root and complete attachment to adjacent bone. 
tine; B, bone; N, nutrient canal. 


P, pulp; D, den- 


639 
| 
— 
) : 4 
; ° 
“a 
. 
Fig. 16. 
“~ 
Vid . es 
¥ 
\ Ny 
17. 


Kurt H. Thoma 


7. Ankylosis of tooth to jaw.—An area of resorption on the surface o! a 
tooth, when undergoing repair, may cause the tooth to be firmly united to the 
alveolus. Fig. 16 shows a mandibular molar in which the mesial root is sur- 
rounded by a cyst; the distal root is solidly ankylosed to the alveolar bone. 
This condition is not common but may be the cause of fracture of a tooth which, 
judging by x-ray appearance, seems to have very little attachment otherwise. 

In a case of general resorption of the teeth and replacement of the resorbed 
root by bone, complete attachment of the tooth to the surrounding bone was 
noted on several teeth. Fig. 17 shows the apical part of one of these teeth. 
The pulp is visible, surrounded by a thin layer of old, dark, strong dentine, 
which is completely attached to the surrounding bone. 


Fig. 18.—Section through maxillary canine showing thickness of alveolar plate. In such 
cases the labial plate is frequently fractured during extraction and is removed attached to the 
tooth. Arrow points to the weakest point, where fracture of alveolar plate occurs. 


8. Bony architecture and position of teeth—Lastly, we must consider varia- 
tions presented by the alveolar bone, in which the tooth is embedded. The 
thickness as well as the elasticity is important. It is, therefore, evident that 
certain teeth, due to their anatomic location, are surrounded by denser and 
firmer bone than others. In youth, the bone is more plastic; in old age, it is 
brittle, and pieces may fracture off, remaining attached to the extracted tooth. 
Diseases producing hyperostosis, such as leontiasis ossea and acromegaly, make 
extraction difficult, principally on account of the thickness of the bone, but 
also because of its density. The position of the tooth in the dental arch should 
also be considered. Everyone knows that in the maxilla the extraction of a 
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canine frequently causes fracture of the outer alveolar plate, the resulting de- 
fect in turn causing difficulty when wearing a denture. Fig. 18 illustrates why 
the alveolar plate is so frequently fractured in the removal of a canine tooth, 
especially when force is applied in a labial direction during the process of ex- 
traction. 
SUMMARY 

Various histologic sections have been shown to illustrate difficulties that may 
be encountered in the removal of teeth. Many of these conditions ean be diag- 
nosed by x-ray examination, and their presence calls for odontectomy rather 
than extraction by means of forceps. 
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CONCERNING IMPACTED TEETH 


JoHN H. Gunter, M.D., D.D.S., PHILADELPHIA, Pa. 


GENERAL CONSIDERATION 


HE factors leading to tooth impaction are those producing malocclusion. 

Tooth impaction and malocclusion are on the increase and, like dental caries, 
run hand in hand with civilization. The highly civilized peoples appear par- 
ticularly susceptible. Departures from the normal in the bony structures of 
the face appear to have causal relationship to impacted teeth. The major causes 
of these anomalies are prenatal. 


ETIOLOGIC FACTORS 


Brash? asserts that evolutionary reduction of the jaws progresses in relation 
to the rest of the skull. He believes that while the teeth have been reduced in 
number and size, the jaws are reduced at a more rapid rate and this reduction 
has been chiefly at the expense of the alveolar portion. Brash is also of the 
opinion that this continued reduction of the human jaws accompanying their 
evolution will eventually ease the situation on complete disappearance of the 
third molars. 

The evidences of inheritance in the human face is universally accepted. 
The jaws and teeth naturally share a similar genetic tendency. The inheritance 
of small jaws from one parent and large teeth from the other has been advanced 
as a possible cause of malocclusion and probable impaction (Fig. 1). The inci- 
dence of malocclusion in the same family is frequently observed. The knowledge 
gained from a study of the teeth of identical twins is at least suggestive, al- 
though speculative from the standpoint of modern genetics.? 

The normal growth of the jaws should be considered in any discussion of 
abnormal jaw development. The causal factors concerning malocclusion and 
impaction must primarily influence the mechanism of bone growth regardless 
of the etiology concerned whether it be evolutionary, environmental, or genetic. 
The alveolar bone is particularly plastic during the growth period of the in- 
dividual, permitting continuous expansion with tooth development and move- 
ment of the teeth. The mechanism of tooth impaction and the application of 
orthodontic treatment for impacted teeth stand clearly in view with the con- 
tinued growth of the alveolar bone in mind (Figs. 2 and 3). 

Problems involving maxillofacial development, malocclusion and tooth im- 
paction have long been associated with faulty nutrition. The diet and environ- 
ment of the white man influences the transfer of ancestral patterns even in the 
first generation, as pointed out by Waugh** and by Price”? (Fig. 4). Waugh 
noted a marked deterioration in the size and strength of the jaws and in irreg- 
ularities of the teeth of the Eskimos when they adopt the white man’s diet and 
mode of living. This change is startling and is evident in the first generation. 


From the Department of Maxillofacial Surgery, Evans Dental Institute, University of 
Pennsylvania, Philadelphia, Pa. 
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Fig. 1—A, Large teeth, inadequate bony development. B, Medium sized teeth, ample bony sub- 
stance. (From Jackson, A. F.: Am. J. Orthodontics and Oral Surg. 28: 486, 1942.) 


Fig. 2.—Normal well-formed jaws, from which the alveolar plate has been in great 
part removed, so as to expose the developing permanent teeth in their crypts in the jaw. 
(From Tomes, Charles S.: A Manual of Dental Anatomy. Human and Comparative. Ed. 8, 
London, 1923, Churchill. Edited by H. W. M. Tims.) 

Fig. 3.—Irregular position of incisors and tilting forward of unerupted premolars—early 
sage of “‘crowding out’’ of permanent canine? (Colyer, Dent. Surg. and Path., Longmans, 
rreen.) 
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We believe now from our study of Eskimos that the size of the jaw is determined 
largely by heredity. The form, quality, and size of the alveolar process are, on 
the other hand, dependent upon function. 


Fig. 4.—Disturbed heredity. The father is the product of the primitive nutrition. The 
son, also of full blood, is the product of foods of commerce used by the parents. Above, 
coastal Indians, Peru; below, high Andes Indians, Peru. (From Price, Weston A.: J. A. D. A. 
28: April, 1941.) 


A number of local conditions may interfere with the normal eruption of 
teeth and predispose to tooth impaction when they occur during the growth 
period of the permanent teeth.’ The premature loss of the second deciduous 
molar before complete eruption of the first permanent molar predisposes to 
forward tipping of this tooth and leads to abnormal eruption or impaction of 
the second premolar (Fig. 5). Delayed resorption of the roots of the deciduous 
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teeth (Fig. 6); inflammatory conditions of the alveolar process associated with 
the deciduous teeth (Fig. 7 A and B), accidental trauma of the tooth germ 
(Fig. 8), and traumatism in the form of fracture are other examples of local 
conditions leading to impaction. Supernumerary teeth (Fig. 9), cysts (Fig. 10), 
and ealeified odontomas (Figs. 11 and 12) may also precipitate impaction. A 
very common region where supernumerary teeth may be found is in the maxil- 


Fig. 5.—Impaction of second premolar due to premature loss of second deciduous molar. 


Fig. 7. Fig. 8. 


Fig. 7.—A, Sclerotic bone overlying crown of impacted maxillary canine preventing 
eruption after space has been obtained in an actress, 20 years of age. (Courtesy of Dr. A. P. 
Sager, Philadelphia.) B, Case depicted in A, after surgical removal of sclerotic bone and 
insertion of traction pin. This tooth is now almost in normal position. 

; Fig. 8.—An impacted maxillary first incisor. Dilaceration and ankylosis in 14-year-old 
girl are evident. History of trauma at age of 5 years was given. 


d 
» 
Fig. 6.—Delayed resorption of roots of deciduous second molar impacting second premolar. 
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lary incisor area. These may prevent the first and second incisors from erupt- 
ing or may lead to distal displacement of the tooth germs with lack of space 
for the canines. 

Endocrine disturbances have been blamed for tooth impaction. Goldzieher' 
believes that dental anomalies are invariably encountered in endocrinopathies, 
providing the glandular disturbance antedates adolescence. The crowded teeth 
in hypothryoidism are cited as an example. Padgett*® is of the opinion that 
hormonal deficiencies probably have no relationship to the ordinary run of tooth 
irregularities and malrelationship of the jaws. 


Fig. 9.—A case of supernumerary maxillary ‘‘incisor’’ leading to impaction of the perma- 
nent first incisor. C shows supernumerary tooth enucleated. D shows permanent first incisor 
completely erupted. (Courtesy of Dr. Leroy Ennis, Philadelphia.) 


Fig. 10.—Two impacted mandibular third molars. Note the presence of dentigerous cysts. 


CLINICAL FINDINGS 


Impactions may be partial or complete. Any tooth in the jaws may become 
impacted although impaction of the deciduous teeth is rare (Fig. 13). 

The frequency of impaction of the permanent teeth occurs in the following 
order: (1) mandibular third molar, (2) maxillary third molar, (3) maxillary 
canine, (4) mandibular second premolar, and (5) maxillary second premolar. 
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Signs and Symptoms.—An impacted tooth may be present without present- 
ing any symptoms; its discovery being accidentally revealed in the roentgeno- 
gram.* An embedded tooth may occasionally erupt late in life following the 
loss of the approximating tooth or teeth. 

The chief sign of a completely impacted tooth is its absence from the dental 
arch, or its presence in an abnormal position when it is partially embedded. 
An embedded tooth is occasionally identified by bulging of the overlying bone 
and soft tissue. A partially impacted tooth may become carious at its point of 
contact with the adjoining tooth, or it may facilitate food retention with con- 
sequent low-grade infection of the gum and pocket formation. 


Fig. 11.—Small odontoma causing impaction of maxillary first incisor. (Courtesy of Dr. 
Leroy Ennis, Philadelphia. ) 

Fig. 12.—Composite odontoma causing impaction of maxillary first molar. (Courtesy of 
Dr. Leroy Ennis, Philadelphia. ) 


The nearer an impacted tooth approaches the gum, the more evident the 
pathology. An embedded tooth may.partially or completely emerge from the 
investing jawbone but from general appearances remains completely covered by 
the gum, which may be tense, inflamed, and occasionally necrotic. Investigation 
of the position of the opposing tooth is important in this case because ‘‘contin- 
uous eruption’’ of the maxillary third molar can traumatize the gum overlying 
the mandibular third molar area. 


A communication becomes finally established during eruption with the 
mouth cavity whenever an impacted tooth breaks through the bone (Fig. 14). 
Such an opening may be so minute as not to be visible, thus becoming an obscure 
portal of entry for saliva, food particles, and microorganisms to the capsule of 
the erupting tooth, ending with infection of the bone. Palpation in this case 
will cause exudation from the infected area. This cireumcoronal infection 
(pericoronitis) will produce varying degrees of inflammatory reaction about the 
embedded tooth with the end result of cireumeoronal abscess. Cireumcoronal 
abscess can produce a bulging in the pharynx and soft palate. Cellulitis and 
trismus with febrile disturbances become evident in this case. 

Neurogenic symptoms may accompany tooth impaction in the form of 
neuralgie pains’ * due to some ‘‘nerve reflex.’’ Pain may vary from a local 
sense of pressure to referred discomfort in widely distributed areas'* about the 
occiput, temple, ear, forehead, hyoid area, chest, and arm” (Fig. 15). This 
irritation may be consequent to a pulpitis of the carious impacted tooth, a pul- 
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pitis in the approximating tooth from pressure resorption or from pressure of 
the impacted tooth upon the nerve trunk and collateral nerve filaments. The 
pressure of an embedded tooth may lead to functional nerve involvement and 
in some cases predispose to serious nervous and mental disturbance as epilepsy, 
chorea and dementia precox.t Such bizarre nervous phenomena as mental 
fatigue, amblyopia, sneezing*® and psychasthenie states® ** have been attributed 


to impacted teeth. 


Fig. 13. Fig. 14. 


Fig. 183.—An “imprisoned” maxillary second deciduous molar, tilting forward of the first 
permanent molar with impaction of second premolar. 

Fig. 14.—An impacted third mandibular molar communicating with the oral cavity 
through a pin-point channel in the gum. 


Fig. 15.—An impacted supernumerary incisor with anterior palatine canal involvement 
hn ig of intractable facial and occipital neuralgia, Complete relief was obtained following 

Diagnosis.—The diagnosis of tooth impaction is established from the history, 
signs and symptoms and from the roentgenogram. The absence of a tooth 
from the dental arch without a history of extraction suggests impaction, although 
the absence of a second maxillary incisor often denotes suppression.* The canines 
are rarely suppressed. Soreness occurring under an artificial denture in an 
edentulous mouth is occasionally suggestive of impaction (Fig. 16). The diag- 
nosis of impaction is readily made when the tooth is partially embedded. The 
roentgenogram is the most satisfactory aid in diagnosis because it accurately 
localizes the tooth, determines its size, relationship with the adjoining teeth, 
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extent of investing structures, nature of surrounding pathology, and the relation- 
ship of the embedded tooth to the maxillary sinus, nasal fossa and mandibular 
canal. 

The Third Molars.—The third molars are of special clinical interest from 
their normal period of eruption until they are extracted. Numerous notions 
prevail concerning them, namely; (1) their eruption is accompanied by pain 
and pathology of the investing structures, (2) they are often hypoplastic and 
susceptible to dental caries, (3) their repair is difficult and inadequate, and 
(4) they tend to disturb the alignment of other teeth by crowding them. 


Fig. 16—A maxillary canine erupting under an artificial denture. The apex of the tooth is 
curved and the maxillary sinus involved. (Courtesy of Dr. Leroy Ennis, Philadelphia.) 


The third molars remain important components of the dental arches despite 


the prevailing notions concerning them. They often erupt as strong teeth 
serviceable for use as abutments for future restorations replacing prematurely 
lost molars. When impacted and finally brought into occlusion by orthodontic 
means, they should be considered essential in maintaining functional occlusion. 


The human face is in a continuous state of involution, accompanying evolu- 
tion of the brain case which is steadily increasing in size with the progress of 
modern man. This influences the maxillofacial area by: (1) the appearance of 
small jaws with diminished space for tooth eruption, (2) delayed third molar 
eruption, (3) variation in shape and size of third molars, (4) malposition of 
these teeth, (5) their impaction, and (6) the suppression of one or all of them. 

The approximate age for third molar eruption among American whites ac- 
cording to Hellman is about 20.5 years for both sexes..7 The maxillary third 
molars appear slightly ahead of their mandibular mates. The normal age of 
eruption ranges between 16 and 27 years.’ 

Absence of the third molars occurs in man and other mammals due to their 
impaction or suppression.?7 Hellman’? found them congenitally absent in 21.6 
per cent of males and 30.81 per cent of females in an analysis of 261 males and 
172 females. He also found an increase in this group of absent mandibular 
third molars among females. The incidence of impacted third molars was 9.51 
per cent among males and 23.8 per cent among females. He ascribed the higher 
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incidence of impaction and congenital absence of these teeth to early inhibition 
of growth and to the smaller jaws of females. Developmental investigation led 
him to believe that growth of the jaws of males continues beyond the period of 
the beginning of third molar eruption—thus accounting for the smaller per- 
centage of impaction among males. 

Young*’ and others'’ ** have called attention to constant changes in posi- 
tion of the third molar during the growth period. The patient’s age should 
therefore be given serious consideration before a third molar is declared im- 
pacted. Caution against a diagnosis based only upon postural status of the 
tooth is emphasized. An unerupted third molar lying in an oblique position 
at the age of 16 to 18 years may adjust itself and erupt completely within a 
year or two. It may also assume a vertical position and remain embedded, or 
assume a horizontal position. 


INDICATIONS FOR REMOVING IMPACTED TEETH 


The contention that all embedded teeth should be removed regardless of 
the status of investing structures and their benign relationship to other teeth 
and vulnerable structures of the maxillofacial area, because the pulps of these 
teeth and their investing structures are infected, is fallacious.2° ?4 This mis- 
conception is based on the misleading bacteriology of extracted teeth, which 
always become contaminated during the intraoral approach of removal.® '* * 
Histologic sections of jaws with impacted teeth have recently shown that com- 
pletely embedded teeth are free from infection®* ** (Fig. 17). 

The temporary improvement of the individual following extraction of im- 
pacted teeth among mental patients stimulated wholesale elimination of em- 
bedded teeth. Psychiatrists appreciate the temporary mental improvements in 
patients after surgical operations due to the influence of surgical shock. The 
operation for removing impacted teeth is no exception in surgery. We are now 
skeptical of the wholesale extraction of embedded teeth and favor retention of 
noninfected unerupted teeth unless the attending physician justifies their enu- 
cleation. Elimination of completely embedded teeth in mental patients does not 
produce permanent relief unless the impacted tooth is the main offending agent 
(Fig. 18). 

The operation for removal of embedded teeth should never be lightly con- 
sidered. Nervous individuals can readily be made worse by surgical shock, 
and patients with serious neuroses ought not to be subjected to this distress 
without the knowledge and advice of their medical attendant. Alvarez! has 
recently called attention to the constitutionally inadequate individual who is 
constantly subjected in clinical practice to overhauling, with the hope of finding 
one cause for his trouble. Not least among the various diagnoses made to account 
for this suffering are impacted teeth or some other innocent dental disturbance 
requiring surgical intervention. Oral surgeons wili do well by their patients 
when they keep in mind this rational observation of Alvarez. 


Impacted teeth can stimulate toxic absorption when infected and induce 
mechanical irritation by pressure on nerves and neighboring teeth (Figs. 19 A 
and B, 20 A and B, and 21). 


Impacted Teeth 


EMBEDDED TEETH AND ORTHODONTICS 


The extraction of impacted teeth to correct dental irregularities is a major 
problem which is difficult to reduce to simple fundamentals. The general prac- 
titioner sees these cases before the orthodontist, and upon his advice and mode 
of action considerable responsibility lies. He occasionally resorts to extraction 
in individuals with malocclusion whose economic status does not permit of expert 
advice. Injudicious extraction of these teeth usually converts a relatively simple 
ease of malocclusion into a major uncorrectable anomalous problem.*° 


Fig. 17.—This is a case of unerupted and impacted third molar with normal investing tissues 
showing no symptoms. The teeth in this patient should not be disturbed. 


Fig. 18.—A case of dementia praecox with impacted molars. Enucleation of these teeth at- 
tained recovery for one year only. The patient is now hopelessly insane. 


The maxillary canine is often the offending tooth, erupting labially outside 
the dental arch in an unsightly position. Extraction of this tooth in a young 
patient leads to considerable disfigurement in later adult life by marked col- 
lapse of the corner of the mouth and nasolabial fold (Fig. 22). 
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The third molars have been blamed for many cases of malocclusion.’® *! 
Their extraction often leads to embarrassing disappointment despite great ex- 
pectaney. A second molar should rarely be removed to establish space for a 
third molar. Mershon”*’ believes that the third molars should be retained until 
the age of 25 whenever they are innocent. Ford" is of the opinion that the 


Fig. 19.—A, A case of optic neuritis in a 12-year-old girl. The impacted canine is at 
present in the process of being assisted into occlusion. The roots of the first and second 
incisors are markedly absorbed but give a definite positive test of vitality. The optic nerve 
has completely recovered. (Courtesy of Dr. John V. Mershon, Philadelphia.) B, Case depicted 
in A with the canine almost in occlusion. 


Fig. 20.—A and B show impacted canine in a patient suffering from iritis. Removal of tooth 
relieved the iritis. 


Fig. 21.—Impacted malformed second right maxillary premolar in a patient suffering from 
exhaustive paroxysmal sneezing. Removal of this tooth gave relief from facial neuralgia and 
referred pains to the frontal ares and ear. The paroxysmal sneezing was also relieved. 
(Courtesy of Dr. S. L. Rosenthal, Philadelphia.) 
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third molars should be retained in most cases of malocclusion until the adult 
growth pattern of the face and jaws has been attained even though these teeth 
appear apparently impacted. He appears to place this adult growth pattern 
of the face at an age ranging from 16 to 18 years except in delayed dentition 
when additional time may be necessary. 

General practitioners, and the general public to a great extent, attribute 
crowding of the anterior teeth, appearing at about the normal time when the 
third molars erupt normally, to the impaction of these molars because they 
believe that pressure is exerted from behind. Broadbent® and others rule out 
‘*pressure from behind”’ as a factor and believe that malposition of the anterior 
teeth is chiefly due to lack of optimal development of the maxillofacial area. 


Fig. 22.—The sunken appearance of the face at the corners of the mouth with grooving 
of the nasolabial folds is evident in this patient following extraction of labially erupted maxillary 
canines to establish space. (Courtesy of Dr. John V. Mershon, Philadelphia.) 


C. Browdler Henry’® determines possible impaction of the mandibular 
third molars between the age of eight and nine years, the average age for the 
occlusal surface of the crowns of these teeth to calcify. He advises prophylactic 
enucleation of the mandibular third molar crypts from studies of bilateral 
roentgenograms. Henry justifies this on the following basis: (1) before calci- 
fication of the third molar crown, when the crown of the second molar is 
crowded against the root of the first molar and the third molar crypt is tilted 
backward above the second molar; (2) after calcification of the third molar 
cusps, when the crown is seen either in a mesio-oblique position, or in a lingual 
direction, especially in case of crowding of the second and first molars; (3) 
when the third molar crown and the crowns of the second and first molars are 
abnormally large; (4) when the maxillary third molar is absent or abnormally 
small or congenitally missing; (5) when the third molar is deflected by a 
supernumerary tooth (Fig. 23); (6) when the first and second molars have 
drifted forward on account of premature loss of the deciduous molars and it 
is desirable to push these molars backward to allow for normal eruption of 
the premolars. 

There can be no doubt that many third molars assume malposition in their 
crypts and retain this position throughout life, but I know of no orthodontist 
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or oral surgeon in this country who champions Henry’s suggestion in favor of 
prophylactic odontectomy. Surgical removal of a tooth germ lying near the 
surface of the jaw is unquestionably a minor operation when compared with 
removing a deeply embedded third molar in late adult life. Extraction of an 
embedded third molar should be postponed until the approximate age for 
normal eruption has taken place, because what might appear as anomalous in 
position for a developing tooth may be a developmental stage rather than a true 
impaction. The tooth should, however, be removed without further delay 
whenever during orthodontic treatment the degree of impaction tends to in- 
crease (Fig. 24). 

An abnormality in eruption of the first and second molars of both jaws 
not influenced in any way by impingement of the third molar or any other tooth 


rarely occurs. 


Fig. 23. Fig. 24. 
Fig. 23.—This roentgenogram is taken from a boy, 15 years of age, with a “fourth” 
molar. Prophylactic enucleation of the tooth germ was performed. 
Fig. 24.—Impaction of maxillary and mandibular third molars in a 19-year-old girl. 
Impaction increased with orthodontic treatment. Removal of these teeth is indicated at an 
earlier age. 


Referring to impaction of the first or second molar, Mershon*’ asserts 
that even though these two molars may assume a vertical position or may be 
slightly slanting in other directions, whether in the maxilla or mandible, they 
will only appear through the bone until the cusps are just barely visible through 
the gingival tissues. No further eruption of the tooth takes place after this 
stage in eruption is reached. Mershon has never been able to bring into 
occlusion by orthodontic means these partially impacted first or second molars. 
He has never seen one of these partially impacted molars come to occlusion 
of its own accord. Mershon is of the opinion that such molars should be removed 
as early as one can be sure that no further eruption will take place. The distal 
tooth is then moved forward to close the space formerly occupied by the ex- 
tracted molar which would not erupt. 
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The general practitioner should consult the orthodontist before commit- 
ting patients to treatment. The old axiom, ‘‘If one can do no good, he at least 
should do no harm,’’ should be his guide in dealing with cases of impaction 
and malocclusion. 


PRINCIPLES GOVERNING THE REMOVAL OF IMPACTED TEETH 


Examination.—Each impacted or unerupted tooth, even when partly 
crupted, should be carefully studied by a series of roentgenograms obtained 
by a few exposures made at different angles to reveal the outline of the malposed 
tooth, its relationship to neighboring vital struct 2s, and the character of tooth 
formation. Knowledge of an acute deflection «© .ne root apex of a maxillary 
canine impacted in the hard palate materially determines the extent of the field 
of operation by requiring more extensive bone removal. Reflection of an im- 
pacted mandibular third molar to the roof of the mandibular canal, or invasion 
of the canal proper by this tooth, means increased responsibility to the opera- 
tor. Many practitioners removing impacted teeth do not make a careful roent- 
genographic diagnosis and in this way meet with unhappy results** (Figs. 
25 and 26). 


Fig. 25.—Residual mandibular third molar roots with mandibular canal involvement lead- 
ing to paresthesia of the lip and teeth of one year’s duration. The second molar was sacri- 
ficed. Roots were finally removed one year after two attempts under gas anesthesia. This 
patient was a neurotic female. She was given 3 grains of nembutal, regional anesthesia, and 


N20 and O:2 analgesia. 

Fig. 26.—Unsuccessful attempt to remove impacted mandibular third molar followed by 
sacrifice of second molar. This should never have happened. 

Circumcoronal Infection—Acute and subacute infection of the gingival 
flap as well as the remnant of the tooth follicle are the most common complica- 
tions of erupting third molars. Vincent’s infection is always suspected in the 
presence of ulceration. Treatment with mapharsen is instituted in this case 
until the absence of fusospirochetosis is verified in smears. The most serious 
complications following ill-advised operations for the removal of impacted teeth, 
particularly in the mandibular molar area, follow dissemination of virulent 
streptococci or Vincent’s organisms in patients with lowered resistance. Micro- 
organisms of the oral cavity present in the individual human host are potentially 
more dangerous to the healing of wounds when implanted during surgical 
intervention than those which are not present in the mouth. The number and 
type of bacteria of the oral flora entering the wound are important factors.* 
Gross sepsis in chronic cireumeoronal infection should be eliminated before 
surgical intervention to minimize the factor of infection of wounds. 

Immediate extraction is occasionally justified to establish drainage in the 
presence of acute circumcoronitis with abscess formation extending into the 
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retromolar area and accompanied by trismus and swelling. This is undertaken 
only when the offending tooth can be readily dislodged by one or two movements 
of an elevator. Difficult extractions are not attempted in these cases and a 
general anesthetic is always the rule. Sound clinical judgment is essential when 
we know that acute infection about impacted third molars can lead to considera- 
ble morbidity and occasionally to a mortality. Dental surgeons should be 
familiar with the signs, symptoms, and reaction of infection. More use of the 
clinical thermometer is advised (Figs. 27 and 28). 


Ds 


Fig. 27. Fig. 28. 

Fig. 27.—Osteomyelitis of the body and ramus of the mendible with sequestra following 
removal of a partially impacted third molar with acute circumcoronal infection. The patient 
suffered from malnutrition. 

Fig. 28.—Acute reactionary edema following removal of an impacted mandibular molar 
in a 15-year-old boy. 


Anesthesia.—The operation for removal of an impacted tooth may range 
from a simple extraction to a major surgical intervention. The majority of deep, 
uncomplicated impactions are removed in the dental chair in the office or clinic. 
I have no objection to this, providing surgical cleanliness is maintained and a 
strictly aseptic technique is adhered to. The most important procedure in 
removing impacted teeth in the dental chair is preanesthetic preparation of the 
patient by administering sedative drugs. The facts under consideration are: 
(1) the value of sleep the night before operation, (2) the abatement of fear 
and apprehension immediately preceding and during the operation, and (3) 
the proper choice of anesthetic to suit the case. One of the barbiturates is 
indicated for preoperative medication. My preference is pentobarbital sodium 
(nembutal), 1144 to 3 grains by mouth, one hour before operation, and re- 
peated if necessary. Larger doses of this sedative may be used with safety in 
conjunction with a local anesthetic. A dose of 459 to 45 of a grain of atropine 
sulfate, depending upon the patient’s age, is given by mouth—in conjunction 
with the sedative—to diminish the flow of saliva. 

The main complication experienced in oral operations is the lack of a 
‘*eontrolled anesthesia.’’ I administer as a routine local or regional anesthesia 
after psychic preparation of the patient with sedatives or nareoties, supple- 
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mented, whenever necessary, with nitrous oxide—oxygen—vinethene sequence. 
The robust athletic individual, the drug addict, the alcoholic, and the in- 
veterate cigarette smoker can be controlled by vinethene. Intratracheal anes- 


thesia is the procedure of choice for operations in hospitals (Fig. 29). 

Surgical Technique——There is no set procedure to follow in removing 
an impacted tooth. It is not the purpose of this discussion to deal with various 
surgical techniques. ‘‘Balanced anesthesia’’ has already been emphasized to 
eliminate the necessity for speed in oral surgery. I do not mean to imply 


Fig. 29.—An impacted maxillary third molar forced into maxillary sinus during attempted 
“gas extraction.” 


that the time element for operations should be carried to the opposite extreme 
and thereby add to postoperative complications. ‘‘Asepsis, hemostasis, and 
gentleness to tissues are the basis of the surgeon’s art’’ (Cutler and Zollin- 
ger). I have in more difficult impactions followed the technique of tooth- 
division originally described by Kells?? and popularized by Thoma,** Cogs- 
well,* Feldman,'* and by Field and Ackerman.’? Management of the wound 
after removal of the tooth is an important phase of the operation. Bone and 
tissue debris are carefully removed, followed by the liberal application of 
erystalline sulfanilamide before closing it with suture. A normal hJood clot 
forms in some cases but in the majority of enucleations this clot is limited 
to the fundus of the alveolus. A wick of plain gauze, measuring 4 or % 
inch in breadth, adequately impregnated with a paste possessing antiseptic 
and anesthetic qualities, is lightly packed in the wound to add comfort and 
favor local rest. This paste consists of a slowly dissolving local anesthetic, 
thymol iodide, guaiacol, acetyl salicylic acid and balsam of Peru held in 
a petrolatum base. The mixture has a tendency to harden slightly in the 
presence of moisture, thus preventing saliva and food particles from entering 
the cavity in the bone, and stimulates granulation formation. The pack remains 
in place for a week or ten days, or until it begins to loosen in the wound. The 
frequent dressing of uninfected wounds is unnecessary and, in fact, favors 
infeetion. 

Postoperative Care.—Moderate pressure is. maintained over the wound by 
applying a piece of sterile gauze between the teeth. This pressure is main- 
tained until the anesthesia has worn off. General rest is advised in addition 
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to local rest of the wound. The use of drugs to relieve pain allows the patient 
sufficient rest and favors wound healing by reducing local muscle spasm. 


Adequate nourishment in the form of fluid, minerals, vitamins, and 
proteins is important for normal healing of wounds. Wounds of the mouth 
are no exception to other wounds. My patients receive liberal quantities of 
fruit juices, whole milk, eggs, and ground meat. The intake of karo lemonade 
made by adding one cup of karo syrup and the juice of four lemons to 
sufficient water to make one quart is excellent for maintaining caloric needs. 
The dark syrup has a higher vitamin content although not as palatable as 
white karo syrup. Karo is a readily absorbable carbohydrate. Milk, broth, 
tomato juice, and beef tea are the best vehicles for conveying solid articles 
of food. Milk, chocolate milk, cocoa malt, ete., are not advised between meals 
because they interfere with the consumption of essential foodstuffs by creating 
a high degree of satiety. Diet is of particular importance in ambulatory 


patients. 
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REPORT ON A TEN-YEAR STUDY OF A TOOTH DIVISION 
TECHNIQUE FOR THE REMOVAL OF IMPACTED TEETH* 


GLENN J. Pett, D.D.S., G. THAappEusS Grecory, D.D.S., INDIANAPOLIs, 


EN years ago we first presented a clinic on a tooth division technique 

for the removal of impacted teeth, and in 1933 our first article appeared in 
print. The following is a report on our findings and conclusions after ten 
years of study. 

The fundamental problem in the removal of impacted teeth is to provide 
sufficient space to deliver the tooth, and at the same time conserve and protect 
adjacent tissues. We follow a technique based on the principle of tooth division, 
and the removal of tooth structure, rather than bone, to provide all or most 
of the space required. There are two factors which makes this technique 
possible : 

1. Teeth can be split with a chisel placed in line with the long axis of 
the tooth by a blow no greater than is required to chisel bone. The natural 
cleavage lines of the enamel rods and dentinal tubules make this possible. 
We use an engine chisel with a medium spring for this purpose. The engine 
chisel is easy to use and will cut bone and split teeth with less force than is 
required by a mallet and chisel. However, the same results may be obtained 
by using a mallet and chisel, or by the more laborious method of sectioning 
teeth with burs. 

2. Roots of impacted teeth do not have a strong periodontal membrane 
attachment to the alveolar bone. The fibers of the periodontal membrane 
develop and strengthen in response to the stimulus of function, and impacted 
teeth have not functioned. Histologically, the membrane is found to consist 
of indefinite fibers and fatty tissue. 

The general procedure for removing the various types of impactions is as 
follows: 

1. Vertical and Mesio-Angular Impactions (Fig. 1.).—Ineisions are made 
and the mucoperiosteal flap retracted. If necessary, sufficient bone is removed 
to expose the buccal groove, and to permit the insertion of a small lever at the 
mesiocervical area of the third molar. A chisel is placed in the bucco- 
occlusal groove in line with the long axis of the tooth in order to split the 
distal half of the crown of the third molar. The split portion is removed and 
the remainder of the tooth is turned back into the space created and removed. 

2. Disto-Angular and Class 3 Vertical Impactions (Fig. 2.)—The crown 
of the tooth is exposed in the usual manner, then a hole is drilled in the crown 
of the tooth at the neck. The hole is drilled from the mesiobuceal and into 

From the Indiana University School of Dentistry. 

*Read by Dr. Gregory before American Society of Oral Surgeons and Exodontists at the 


Houston meeting. 
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Class 2, Position B, The tooth split and the 


Mesio-angular. distal half removed. 


The remaining half of Postoperative radio- 
the tooth has been elevated graph. Note that no bone has 
back into the space created. been removed on the distal. 

Fig. 1. 


A hole has been drilled 

in the crown at the neck and 

Class 2, Position B, the crown split by a four- 
Vertical. sided tapered punch, 


The crown has_ been The root has been ele- Postoperative radio- 
removed and a hole drilled vated into the space created graph. No bone has been re- 
in the root for the introduc- by removal of the crown. moved on the distal. 


tion of a small lever. 
Fig. 2. 
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the pulp chamber. We use Henahan spear-point or bi-bevel drills for this 
purpose. The entire crown is then separated from the roots by a tapered 
punch which will start into the hole and then bind. After the crown is removed 
a hole is drilled into the root. A small lever is fitted into the hole and the 
roots are pulled upward into the space formerly occupied by the crown. 

3. Horizontal and Mesio-Angular Impactions That Are Locked Beneath 
the Distal Convexity of the Second Molar (Fig. 3.)—The crown of the tooth 
is exposed in the usual manner and the top half of the crown is split and 
removed. The lower half of the crown is then separated from the roots by a 
chisel. In some cases it is necessary to drill a hole in the crown to facilitate 
splitting. If the remaining portion of the crown is still locked in the erypt, 
it can be quartered by another blow of the chisel. A hole is then drilled into 
the roots, a lever inserted and the roots brought forward and removed. 

It would be impossible in an article of this length, or in a textbook for 
that matter, to consider all of the possible problems and complications in the 
removal of impacted third molars. However, we would like to give you our 
solution for the following problems which are most commonly encountered: 


Class 2, Position B, Hori- The top half of the crown 
zontal. has been split and removed. 


The lower half of the The roots have been sepa- 
crown has been removed. rated and removed. 


Fig. 3. 


REMOVAL OF IMPACTED TEETH FOR PATIENTS PAST MIDDLE AGE 


There are four factors which add to the difficulty of removal in patients 
past middle age: (a) There is a natural tendency for an increase in the den- 
sity of bone; (b) the periodontal membrane space decreases in width with 
age; (c) the follicular space often becomes filled with cementum or bone; 
(d) oceasionally the crowns of unerupted teeth are resorbed by osteoclastic 
activity and this space is filled with bone. This is the result of physiologic 
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activity and should not be mistaken for dental caries. Such teeth should not 
be removed unless there is definite evidence of infection. 

In eases where the follicular space is filled with cementum or where there 
has been resorption and a filling-in with bone, extreme care must be exercised 
in removal. These teeth are in reality a part of the jawbone, and any effort 
to split such teeth could result in a fracture of the jaw. If it becomes neces- 
sary to remove such teeth, the crown should be completely freed by burs and 
chisels before splitting. 


REMOVAL OF TEETH THAT ARE DIFFICULT TO SPLIT 


Teeth with shallow grooves, gnarled enamel, or those positioned lingually 
in relation to the second molar where the buccoclusal groove is not accessible 
to the chisel, are very difficult to split. If a tooth fails to split after a few 
blows of the chisel, we suggest that a hole be drilled into the crown and that 
a tapered punch be used to split off all or a part of the crown. 

If a tooth has been loosened in the effort of removal and it is found 
necessary to split off more tooth structure, the tooth should be replaced in 
the socket to provide a solid base for splitting. 


REMOVAL OF INCOMPLETELY DEVELOPED THIRD MOLARS 


We have found that incompletely developed teeth tend to roll in the 
erypt, and that the enamel and dentine are not as brittle as in older tooth 
structure. In eases of this type we unroof the crypt and make one effort to 
split; if that fails, we drill a hole through the crown and split with a punch. 


REMOVAL OF HYPERCEMENTOSED ROOTS 


To create sufficient space for the removal of roots, which are hyper- 
cementosed, either the roots must be split in line with the long-axis or bone 
removed down to the point of the greatest diameter of the root. 


COMPLICATIONS 


Fracture of the lingual plate must be prevented. A case has been reported 
to us wherein a tooth was driven through the lingual plate, and there have 
been several cases of fracture of the lingual plate. Such accidents result from 
two causes, lack of proper preoperative radiographs, thus failing to visualize 
the location of the tooth or carelessly directing the chisel toward the thin 
lingual plate, 

ADVANTAGES OF TOOTH DIVISION TECHNIQUE 


The advantages of this method of procedure are as follows: 

1. The field of operation may be kept small. Since little or no work is 
done posteriorly to the tooth, the incisions are less extensive. This means less 
postoperative swelling, 

2. Bone removal is eliminated or considerably reduced. 

3. The operating time is shortened. A single blow of a chisel which splits 
a tooth will provide space which would require many blows of a chisel, many 
revolutions of a bur or many applications of a hand gauge to provide an equal 
amount of space in bone. 
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4. Trismus is almost entirely eliminated. Trismus is primarily due to 
injury to the ligaments of the temporomandibular articulation resulting from 
forceful elevation of the ‘tooth. In this method only small levers and picks 
are employed. 

5. There is no damage to adjacent teeth and bone. No effort. is made to 
force the impacted tooth past the convexity of the tooth in front, nor is bone 
used as a fulerum. The use of bone as a fulerum often results in sequestration. 

6. The risk of a jaw fracture is reduced. Most fractures of the mandible 
result from forced elevations, “sully of vertical impactions which are in 
contact with second molars. 

7. Numbness of the lip following the removal of impacted mandibular 
third molars is prevented. Numbness usually is the result of heavy leverage 
which forces the roots of the tooth against the mandibular nerve. In this tech- 
nique roots can be lifted away from the nerve with but slight pressure. 


PREOPERATIVE DIAGNOSIS 


Success in removing impacted teeth and particularly impacted mandib- 
ular third molars depends to a great extent on how well the operator under- 
stands the problem before beginning the operation. We have long advocated 
the use of a classification of impacted mandibular third molars which assists 
the operator to determine in advance the probable difficulties to be encountered 
in any given case.* Properly made radiographs should be secured of each 
ease, and these should be studied carefully to determine: 

1. The Relation of the Tooth to the Ramus of the Mandible.—Normally, 
the body of the mandible should develop sufficiently for the accommodation 
of the sixteen teeth of the lower arch. Impactions occurring in properly 
developed mandibles are described as Class 1 and are usually caused by 
aberrations in the process of eruption. In many eases, however, the body of 
the mandible does not develop sufficiently for the accommodation of the third 
molar, part of which will be found in the body, and the remaining portion 
in the ramus. Such cases are designated as Class 2. Third molars that are 
entirely within the ramus are designated as Class 3 impactions. Obviously, 
other factors being equal, an impacted tooth located in the body of the 
mandible will be much easier to remove than one entirely in the ramus, 
where access is difficult, the bone very dense, and where the roots are likely 
to be in close proximity to the mandibular canal. 

2. The Relative Depth of the Third Molar in Bone.—We have arbitrarily 
selected Position A to represent those cases wherein the highest portion of 
the tooth is level with or above the occlusal plane of the second molar. Pos?- 
tion B, to represent these cases wherein the highest portion of the tooth is 
below the occlusal plane, but above the cervical line of the second molar. 
Position C, to represent these cases wherein the highest portion of the tooth 
is level with or below the cervical line of the second molar. (In horizontal 
impactions the highest portion of the tooth would be the distal surface; in 
distoangular impactions, the tip of the mesial cusp.) Again, other factors 
being equal, a tooth in position A, exposed in the mouth and only partially 


*Dental Digest, 1933, and Journal of Dental Education, 1937. 
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surrounded by bone, represents a far easier technical problem than one 


located below the cervical line of the second molar. 

3. The Relation of the Tooth to the Long Arts of the Second Molar.— 
We follow the classification of the late Dr. George B. Winter. (See outline 
of classification. ) 

4. Complications.—Abnormal root curvature; hypereementosis; proximity 
to the mandibular canal; extreme bone density; cementum filling the space 
normally occupied by the follicle—any of these ean change what was primarily 
thought to be a simple operative procedure to an involved operation demanding 
exceptional skill and ability on the part of the operator. All too often these 
factors are overlooked or ignored by the inexperienced dental surgeon. 


Position A Position Position C 
Mesio-angular Horizontal Vertical 


Fig. 4, Class 1. 


Position A Position B Position C 
Horizontal Mesio-angular Vertical 


Fig. 5, Class 2. 


Position A Position B Position C 
Disto-angular Mesio-angular Horizontal 


Fig. 6, Class 3. 
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ROENTGEN EXAMINATION 


Good radiographs are absolutely essential in all cases. These should be no 
distortion, and the view should include all of the third molar, the second 
molar, and at least part of the first molar, as well as the structures above, below, 
and behind the impacted tooth. The average angle of projection for third 
molar views is from five to ten degrees above horizontal with the rays directed 
through the contact point between the first and second molar. Occlusal 
views are needed in many eases, and in some cases lateral jaw plates are 


required. 


OUTLINE FOR THE SYSTEMATIC STUDY OF RADIOGRAPHS OF IMPACTED 
MANDIBULAR THIRD MOLARS 


I. Relation of the tooth to the ramus of the mandible. 

Class 1. Sufficient amount of space between the ramus and the distal 
surface of the second molar for the accommodation of the mesio- 
distal diameter of the crown of the third molar. 

Class 2. The space between the ramus and the distal surface of the 
second molar less than the mesiodistal diameter of the crown of the 
third molar. 

Class 3. All or most of the third molar within the ramus. 

. Relative depth of the third molar in bone. 

Position A The highest portion of the tooth on a level with or above 
the occlusal line. 

Position B. The highest portion of the tooth below the occlusal line, 
but above the cervical line of the second molar. 

Position C. The highest portion of the tooth on a level with or below 
the cervical line of the second molar. 

. The position of the tooth in relation to the long axis of the second molar, 
according to Dr. George Winter’s classification of angulation is as 
follows: 

. Vertical a. Buccal deflection 
. Horizontal these may also 
. Inverted occur in b. Lingual deflection 
. Disto-angular 
. Mesio-angular e. Torsion 

Sueco-angular 

. Linguo-angular 


Complications 
. Abnormal root curvature 
. Hypercementosis 
. Proximity to the mandibular canal 
. Extreme bone density 
Follicular space filled with cementum 
Lack of periodontal membrane space 
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RANDOM THOUGHTS ON EXODONTIA AND ORAL SURGERY 


Harry J. Fretp, D.D.S., Aanp ALFRED A. ACKERMAN, A.B., B.Sc., D.D.S. 
Newark, N. J. 


T IS well known that a capable medical internist is at least as important as 

a skillful surgeon. Very often a particular surgical problem has been properly 
diagnosed and requires only technical ability for its solution. In a large 
measure, the public looks to the dentist to act capably in the capacities of both 
diagnostician and suregon. Arrival at a correct diagnosis after a long delay 
may be regarded as a failure, if viewed in a proper perspective. Similarly, a 
poor surgical approach toward the removal of a tooth or root which brings on 
shock and a long period of postoperative distress may receive the same evalua- 
tion. 

THE APPROACH TO THE PATIENT 


A proper inquiry to a patient presenting a problem is ‘‘What can I do 
for you?’’ which stimulates a drawing up of the complaint, together with 
associated or relevant circumstances. At no time should words be suggested to 
the patient, such as ‘‘Are you sure the first upper molar is the tooth which is 
troubling you?’’—rather ‘‘ Will you please let me have your impressions of the 
region of your pain?’’ At this point one should proceed with a general clinical 
and radiographic examination of a number of teeth anterior and posterior to 
the zone indicated and of those in the opposing arch. The patient can only be 
expected to assist in arriving at a correct conclusion ; the final responsibility falls 
upon the practitioner. This has been upheld by the courts in cases where 
oral surgeons have been misled by referring dentists, the courts properly ruling 
that the surgeon must confirm the diagnosis. Thus the patient may complain 
of pain in a nonvital lower molar, while the examination may disclose a con- 
eealed pulp involvement in an upper third molar. Diagnosis is simple and 
involves only the broader scope of the eye, explorer, and more liberal use 
of the radiograph. 

A degenerating pulp in the region of five or six deeply filled teeth will, 
however, tax the diagnostie ability to a much greater extent, especially when 
the radiograph, percussion, or pulp test offer no definite clues. Anesthetization 
of one jaw or a segment of a jaw with local anesthesia may narrow the search. 
Occasionally it is not possible to arrive at a definite diagnosis until several 
days have elapsed. Should the suspicions narrow down to two adjoining teeth 
such as upper second bicuspid and first molar, and more evidence points to the 
latter as the culprit, 1 ¢.c. of novocain should be injected at the anterior aspect 
of the first bicuspid. This will not affect the first molar, which then can be 
more accurately tested with a hot instrument, a thin ice stick, or a swab which 
has been sprayed with ethyl chloride. 


DENTAL NEURALGIA 


During the past year we have observed three cases of severe head neuralgia 
due to atypical pain in a tooth which had eluded patient, physician, neurologist, 
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and in one case the patient’s dentist. Even though roentgenograms of the head 
had been taken, the teeth had not been carefully considered in an eliminative 
search for the cause. In one case morphine had been given to quiet the acute 
paroxysmal attacks, also intravenous injections of erystalline Bl. Our dental 
examination revealed a tooth as the causative factor. Another patient, a girl 
19 years old, was given estrogenic hormone injections, and division of the 
sensory branches of the fifth nerve was being considered to relieve her of her 
symptoms. On examination a lower molar was suspected; its removal solved 
the problem. In the third case, after six weeks of suffering, the dentist came 
into the picture, following the physician and neurologist, and joined them in 
failing to arrive at a correct diagnosis. He referred the patient for the removal 
of a lower third molar which presented a subacute pericoronal pocket. The 
simple question, ‘‘ Why is this tooth to be removed?’’ brought forth the history 
of six weeks of suffering, and further examination revealed pulp involvement 
of an upper molar to be the cause of the pain. 

Following seasonal head colds and la grippe patients frequently complain 
of pain in the posterior maxillary teeth. This pain is generally associated with 
orbital and temporal pain, and a sense of fullness and dizziness upon bending 
over. The dental surgeon must be on guard against condemnation of innocent 
teeth in such eases. An anteroposterior view of the sinuses will show a marked 
cloudiness if the maxillary antrum is infected in contradistinction to the other 
side which is normal. In some cases repeated application of compresses satu- 
rated with hot magnesium sulfate may abate the symptoms. In other eases 
when the osteum maxillare is not patent, a puncture through the naso-antral 
wall must be made by the rhinologist with possible cutting of a window for 
future irrigations, without having to resort to therapeutie anesthesias. 


TOOTH IN ANTRUM 


The possible presence of foreign bodies within the antrum must be con- 
sidered in instances where long observation by the rhinologist has failed to 
bring about cessation of the suppurative flow. A large number of small dental 
films should be taken in such eases since a root may be present and not readily 
shown due to a dense malar process or surrounding pus and polypoid tissue. 
The following history illustrates such a case: 


Case 1.—Mrs. E. D., a nurse, had an upper molar removed six years 
previously, and both biecuspids had been removed two years previously by an- 
other dentist. For the relief of facial pains radiating to the infra- and supra- 
orbital regions and postnasal discharge, she had continually visited two promi- 
nent rhinologists. A second dentist attempted oral irrigations through the 
bicuspid sockets. She came to be considered in the classification of ‘‘neurotic 
patients.’’ Anteroposterior view of sinuses showed complete cloudiness of the 
left antrum, and a large number of small dental films taken finally revealed a 
root in the sinus. Removal through a Caldwell-Lue incision, followed by 
curettage and irrigation, brought prompt recovery. The root proved to be a 
lingual apex, which had been displaced into the sinus by the first dentist six 
years before (Fig. 1). 
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The presumption that a molar root in the region of the antrum lies within 
the sinus itself may lead to an unnecessary opening of that cavity. The root 
may be a palatal fragment and quite properly localized by a casette view, 
direct from above, making a simple palatal removal possible. The following 
ease history illustrates this. 


Fig. 1—Case 1. X-ray of sinuses of Mrs. E. D. showing infected sinus and root of a molar 
displaced during extraction six years previously. 


Fig. 2.—Case 1. Dental -films of Mrs. E. D. showing root in maxillary sinus, also x-ray of 
root after removal. 


Case 2.—Mrs. B. K., wife of a physician, had been operated on in the 
right maxillary region for the removal of a root, the oral surgeon exploring 
the sinus for forty-five minutes to no avail. The resection was very severe, the 
patient having to visit a rhinologist for two months. When seen some time 
later, an overhead localization view disclosed a palatal root which was promptly 
removed by reflection of this palatal mucosa and gentle uncovering with hand 
pressure chisel and bi-bevel spear drill. Exposure of the field may be aecom- 
plished by a one-half inch incision and a liberal reflection with the periosteal 
elevator. 
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RETAINING ANTERIOR TEETH 


The practice of extracting one or more anterior teeth because of actual or 
wrongly interpreted pathologic infection or cyst formation should be eon- 
demned. Frequently the area on the radiograph overshadows several teeth, 
but a careful examination shows only one tooth to be involved. Provided the 
tooth or teeth present a healthy gingival and alveolar support, an immediate 
filling and apicoectomy may conserve them for an indefinite period of time. 
After careful opening of the tooth on the lingual side, the canal is sterilized 
and filled with a well-packed chlora percha, gutta percha filling. Root resee- 
tion and curettage are followed by complete closure of the wound. 


Case 3.—The root canal was sterilized and filled, followed by apicoetomy 
of the upper central incisor (see postoperative film, Fig. 3). The lateral in- 
cisor appears to protrude into the osteolytic area, but actually was not in- 
volved. After nine months a good deal of bone regeneration had taken place, 
and after 16 months (film reversed) regeneration was complete (Fig. 3). 


Fig. 3.—Case 3. Dental films showing right upper central incisor after apicoectomy. 
After nine months there was considerable bone regeneration. After sixteen months (film re- 
versed) regeneration was complete. 


INTRAOSSEOUS DRAINAGE 


In acute infections when no pus can be palpated because it has not as yet 
broken through the bone, we advocate rapid entrance into the bone for evacua- 
tion of the pus instead of attempted ‘‘pin-point’’ drainage through the canal 
of the tooth. This we have described as intraosseous drainage. With this 
treatment the patient may be spared much suffering and many hours of root 
canal therapy which promises uncertain results. It should also be remembered 
that in these cases very often an anterior tooth may be severely infected with 
the radiograph showing very little osteolysis in the periapical region of the 
bone. Clinical examination reveals an extensive bulge of the gingival mucosa, 
and surgical exposure reveals a wide destruction of the outer osseous plate, 
with the root close to the surface and apparent to the eve. The position of 
such roots does not necessitate extraction, provided the gingival portion of the 
bone is intact. The root is tapered off with a round or pear-shaped surgical 
bur at whatever bias is required to permit complete curettage of all infected 
tissue. The mucoperiosteal flap is sutured over the exposed remains of the root, 
the area having first been dusted with sulfathiazole powder. 
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EXTRACTION DURING ACUTE INFECTIONS 


When removal of a tooth is required to afford drainage, and the extraction 
ean be performed without undue trauma, the procedure is warranted, even 
in the presence of swelling and edema. The socket should be carefully examined 
after the extraction to find out if the pus has perforated the bone opposite 
the apex, which requires that incision in the mucobuceal fold be considered. 
After the incision is made a small iodoform wick or knotted rubber drain is 
inserted. If the removal of the tooth appears to involve a complicated pro- 
cedure, it is better to perform the incision alone, the tissue being divided just 
above or below the distended inflammatory zone, to avoid profuse bleeding. 
We have been able to obtain excellent drainage in many such eases by inserting 
a periosteal elevator beneath the gingiva. When incising in the lower bicuspid 
region, we have cut downward along the distal aspect of the cuspid and entered 
the abscess cavity with a hemostat to avoid injury of any of the superficial 
branches of the mental nerve. General anesthesia is to be preferred for these 
cases. 


Fig. A.—Authors’ incision for evacuation of true subperiosteal abscess, using periosteal 
elevator which is inserted beneath the detached gingivae. An iodoform wick is inserted as a 
drain. 

Fig. B.—Authors’ incision for evacuation of true subperiosteal abscess in lower bicuspid 
region, to avoid branches of mental nerve. Hemostat is directed into abscess through an in- 
cision in the cuspid region. 


EXCISION OF FRACTURED TEETH 


If the soft tissues are carefully separated from the bone, and the tooth root 
grasped on both aspects below the cemento-enamel junction, fracture can be 
avoided in many instances. Direct forceful movements to the buceal or lingual 
aspects should be avoided. A rapid vibratory motion is favored to initiate 
tooth motion in a small are. Gradual traction along the line of axis of the 
alveolus together with a slight rotation will result in a minimum number of 
fractures. Unusual attachments should be broken by means of a gentle hand 
chisel foree, directed toward the removal of a sufficient collar of bone. In 
some eases a thin straight chisel is directed along the line of the root, and a 
carefully measured mallet blow struck on several aspects of the tooth. Follow- 
ing tooth delivery, spicules are carefully removed, and a bone file is passed 
about the wound periphery. 
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When an apical tip can be displaced through the alveolus with a thin 
lever, it results in conservation of the alveolar plate, but if displacement has 
failed, a small window should be made above the apex in order to tease the 
remnant through the created opening. Careful consideration should be given 
to the advisability of attempting removal of tiny vital tips of upper molars, 
being mindful of the fact that they may be very readily lost within the sinus. 
We have seen cases where the preoperative film clearly revealed root resorp- 
tion, and the operator failing to interpret such a condition properly proceeded 
to open the antrum without justification. When such an opening has been 
made as much of the alveolus and septum as possible should be preserved for 
regeneration, otherwise an oral fistula communicating with the sinus will 
persist, requiring plastic closure. In such ease the opening is enlarged with 
a round surgical bur and the sinus washed with a sterile normal saline solution 
by means of a cannula attached to an irrigating ean which is held high. The 
head is directed forward over a kidney-shaped basin and the returned fluid 
is carefully examined. A surface iodoform dressing is placed into the opening, 
and changed for several days. 

Plastic closure of an opening can be accomplished only by means of turn- 
ing a liberal palatal flap upon its own axis and suturing it to a freshly seari- 
fied buccal surface. When the flap is turned to meet the buccal mucosa, it 
will be observed that a marked thickness of tissue will appear in the molar 
region. We have found that excision of a V-shaped section of tissue at this 
point permits a more graceful restoring of the flap. There is a great tempta- 
tion to close antral openings by roughening edges and introducing tension 
sutures, but such procedures are usually doomed to failure. When the plastic 
operation has been completed by sutures, a large iodoform dressing treated 
with carbolated vaseline is pressed down into the site of the exposed bone 
and allowed to remain for about seventy-two hours. Sutures are removed 
on the third or fourth day and saline surface irrigations carried on. 


PREVENTION OF PAINFUL, SLOW HEALING AND DRY SOCKETS 


A patient’ may go through a very stormy postoperative session after a tooth 
or several teeth have been expertly removed under general anesthesia. In- 
vestigation may disclose the fact that the patient’s diet for the past month 
has been devoid of all necessary vitamins and minerals, and correction of the 
diet in such eases will bring about a prompt cessation of the distressing symp- 
toms without local palliative treatments. On the other hand, excessive trauma 
of the needle and instruments, adverse reaction to the anesthetic solution, 
pressure of levers against adjacent teeth may be the provocative factors. 
Bone traumatized by forceps, levers, or burs should be removed by means of 
rongeur and bone file. If the outer plate has been distended it should be 
compressed back into position. The finger should be used constantly to judge 
the final contour of the jaw, remembering that much can be accomplished with 
the removal of a minimal amount of tissue. 


POSTOPERATIVE MEDICATION 


One-fourth grain of codeine and 3 grains of phenacetin in capsule form 
should be prescribed when severe pain is anticipated. A 5 grain aspirin tablet 
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may be taken at the same time, and the doses repeated until pain ceases. Ex- 
ternal moist heat (saturated magnesium sulfate compresses) is preferable to 
ice packs, which should be used for a very short time only. Alveolar walls 
which can be readily touched with a swab on the second or third day should 
be cauterized with equal parts of menthol, thymol, and trichloracetie acid, 
the surrounding tissues being first swabbed with solution of bicarbonate of soda. 
The wound is painted with a mixture of guaiacol 20 per cent and olive oil 80 
per cent. This procedure should be repeated for three or four days in suc- 
cession in extreme cases. After the first day, some sockets can be sealed with a 
cotton surgical paste mixture or acetylsalicylic acid paste (N.F. wax 311% 
per cent). In extreme cases of wound sensitivity, the management of a painful 
socket should be carried out under general anesthesia. Rest, adequate diet, 
and infrared heat therapy are advised as well as a small dose of a barbiturate 
with hot milk before retiring. 
COMPLICATIONS 


Any pain which is not brought to an early conclusion should arouse sus- 
picion of an oncoming osteomyelitis or abscess formation (Figs. 4 to 7). 
Loosening of a number of teeth will usually occur in the former condition, and 
strong as the temptation to extract these teeth may be, the actual performance 
will usually make the condition worse. In rapid fulminating osteomyelitis, a 
series of openings into the deep cancellous bone may limit the spread of the 
disease. In abscess formation, early drainage is advisable. Temporizing too 
long with such a case may result in a fatal termination. Deep neck infections 
due to third molars, because of the high incidence of infection by the fusiform 
bacillus, usually do very well with one or two intravenous injections of 0.3 
to 0.6 gram of arsphenamine, according to body weight. Some of the deep 
infections of the floor of the mouth may be properly opened and spread without 
anesthesia, so as to be able to insert a knotted rubber drain with a thin gauze 
packer. A conservative approach to a pathologie condition may not benefit the 
patient to any degree, whereas a so-called radical management of the same 
condition may bring about an early resolution toward the normal. Conserva- 
tism is excellent at times but should not be the refuge for the lack of good 
surgical judgment which can only be based upon truly accurate clinical ex- 
perience. In medicine the physician correlates the clinical picture of his patient 
with the leucocyte count, and when pus is present, operates without delay. 
The dental surgeon can afford to do no less. The practice of applying ice bags 
to patients rapidly becoming septic should cease, if the art of dental surgery 
and diagnosis is to command and continue the respect of the laity and our 
medical brethren. The following case illustrates this fact. 


Case 4.—Mrs. B. F., aged 36, the mother of three children, had a third 
molar tooth fractured by a dentist who contined to labor unsuccessfully for 
forty-five minutes to remove the roots. The patient became alarmingly ill and 
when first seen on the sixth day, ice packs were still being applied by order of 
the dentist who kept informing the family that nature would take its course. 
Temperature upon examination 10414° F., pulse 130, with a greatly em- 
barrassed respiration resembling Cheyne-Stokes. The swelling (Fig. 8) exter ‘ed 
well toward the clavicle, had crossed the midline, and the entire picture was 
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one of a true Ludwig’s angina which would terminate fatally. Under local 
anesthesia the patient was operated on two successive mornings. The first 
morning we opened the right aspect of the face, continuing the incision by blunt 
dissection into the floor of the mouth, for the placement of a through-and- 
through rubber drain. On the second morning a long straight incision was 
made in the midline. One should not temporize with such a case. Sulfa therapy 
was instituted and continued for ten days, the midline drain was removed after 
six days, the through drain remaining for sixteen days. She was discharged 
from the hospital on the fourteenth day. Trismus was very severe, and it 


Fig. 6. Fig. 7. 


Figs. 4 to 7.—Typical postoperative infections due to delaying incisions for drainage. 
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was not deemed wise to use mouth gags under general anesthesia until the sixth 
week for the purpose of removing the fractured roots (Fig. 9), because forcing 
jaws apart during marked masseteric rigidity may readily cause fracture of 
the mandible. The fistula on the neck after edema had subsided and the mid- 
line ineision healed is shown in Fig. 10. 


Fig. 8. Fig. 9. 
Figs. 8 and 9.—Case 4. Mrs. B. K. had a fractured third molar with extensive edema 


of neck on left side. Fig. 8, x-ray shows soft tissue swelling. Fig. 9, x-ray shows broken-off, 
retained roots of lower third molar causing swelling. 


as toe 10.—Case 4. Fistula on neck after edema had subsided with midline incision 
os Fig. 11.—Deep-seated infection of neck in which deep local anesthesia is indicated for 
making an incision for drainage. General anesthesia is contraindicated. 
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In dealing with deep-seated external infections, as shown in Fig. 1], 
circumscribed local anesthesia is preferred to a general narcosis, as the latter 
may increase the edema of an airway already embarrassing respiration and 
result in complete closure of the glottis, and necessitate an emergency tracheot- 
omy. Intravenous anesthesia for this type of infection is also contraindicated. 


PREVENTION AND TREATMENT OF FRACTURED TUBEROSITY 


Removal of a large segment of maxilla during extraction is unjustifiable. 
Fracture of this important structure may be avoided by a chisel blow on 
several aspects of an upper molar when unusual resistance is encountered. 
A tooth may be removed from a large section of fractured bone by holding it 
with forceps and directing light blows of an impactor chisel on all aspects of 
its roots, thus breaking the attachment. This is possible because of the non- 
follow-through impact achieved, as opposed to the usual chisel mallet blow 
which would foree both tooth and fractured bone upward. After the tooth 
has been removed, loose fragments are picked or rongeured away, the soft tissue 
edges cut, and coapted with sutures, permitting the fractured bone to unite. 


DIAGNOSIS AND TREATMENT OF KNIFELIKE RIDGES 


A close study of many edentulous patients who are unable to use their 
dentures will reveal a large number who cannot properly masticate due to 
sharp ridges. It is surprising how many dentists fail to diagnose such condi- 
tions correctly, and thus fail to bring about the required relief. The finger 
test, applying pressure elicts a pronounced reaction as evidenced by painful 
contortion of the face. Treatment consists of careful incision of the mucosa 
over the ridge, cutting down through the periosteum. The mucoperiosteum is 
reflected and the bony ridge treated with the bone file. The bone file is the 
instrument of choice since it takes away the irritating sharpness with a 
minimum amount of change of the ridge and form of the jaw. 


PREOPERATIVE CHEMOTHERAPY FOR PREVENTION OF FATAL SUBACUTE 
BACTERIAL ENDOCARDITIS 


Any patient who has suffered from acute rheumatic fever should be 
medicated with five doses of 144 gram of sulfathiazole twenty-four hours before 
extraction, the treatment to be continued on the day of the operation, as well 
as for one day following. 

It has been proved by careful investigation (White, 1941*) that a mo- 
mentary bacteriemia follows extraction of infected teeth. Since the heart 
valves of these patients are not normal it can readily be seen that with 
Streptococcus viridans organisms in the blood they might settle in these valves 
and initiate the dreaded subacute bacterial endocarditis, very often a fatal 
disease. The prophylactic preoperative dose of sulfathiazole will effectively 
overcome the temporary bacteriemia which is said to follow extraction in many 
cases. 


130 MARKET STREET 
*White, Paul D.: Subacute Bacterial Endocarditis, J. A. M. A. 117: 1345, 1941. 


TOOTH PROBLEMS IN PREGNANCY AND IN THE INFANT 


VaN B. Datrton, D.D.S., Cincinnati, OHI0 


¥ TAKING up the dental problem of infants, let us first briefly review the 
eruption of the deciduous teeth. The time of eruption of the temporary or 
baby teeth, like that of their permanent successors, varies greatly. Ordinarily 
the lower teeth erupt a month or two previous to the upper. 

The two lower central incisors are the first of the deciduous teeth to erupt, 
and they make their appearance, on the average, when the baby is 5 months old, 
although often they erupt at a later period, and occasionally earlier. Rarely, 
they are even present at birth. Shortly after the eruption of the lower central 
incisors, the upper incisors make their appearance. 

The deciduous teeth total twenty in number. Ordinarily at the age of 
2 years all the temporary teeth are erupted and occlusion is established. These 
temporary teeth erupt far more harmoniously than their permanent successors, 
due first to the fact that there is little, if any, interference with nature’s plans, 
and second to the fact that there is no interference from the remains of a 
previous dentition. 

DIFFICULT ERUPTION 


The eruption of the temporary teeth, like other processes of nature, is 
purely a physiologic one, but there are times when it assumes a pathologic 
aspect, requiring surgical intervention. Surgery to aid the process of eruption 
is not required as often as is commonly believed to be the case, and I wish to 
take exception to the practice of some medical practitioners in their too free use 
of the lance to cut the gum tissue over the erupting temporary teeth in infants. 
This practice should be abandoned and relegated to its proper place with the 
dark ages of the past. 

Even granting that the erupting teeth are causing refiex disturbances and 
actual pain due to pressure in the tissue immediately over their crowns, the 
use of the lance does not give relief anyway; as a matter of fact, it does not do 
any good at all. On the contrary, it does a very positive harm, as I will try to 
show later on. . 

The eruption of the teeth, like the regional development of the jaws, occurs 
variedly at intervals. There is not one continuous eruptive force; at least, there 
is no continuous response to this eruptive force, whatever it is. There are times 
when a tooth or teeth are all but showing through the gums; then there will be 
a letup in the force which produces eruption, and there will be no further 
progress in the process of eruption for weeks or months. Now then, suppose 
that the gums are lanced just at this quiescent stage. What happens? The gums 
grow back together where separated, leaving a cicatricial mass of tissue which 
is a positive hindrance to nature’s efforts to cause eruption of the tooth in ques- 
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Some of you may say, let us see how it works the other way. Suppose tlie 
eruptive force is actively at work, and the gums are lanced; what happens? 
Unless the tooth is practically through the gum tissue and beyond the possibility 
of benefit from lancing, the connective tissue will knit back together before the 
tooth ean possibly erupt sufficiently to prevent union of the gum tissue. This scar 
tissue not only delays eruption of the deciduous teeth, but what is worse, it causes 
deflection of the tooth in many eases, resulting in malposition; even though it be 
very slight, its influence and baneful effects will be felt to even a greater degree 
in the development and eruption of the succeeding permanent teeth. 

If it is decided that it is absolutely necessary to use the lance, a small por- 
tion of the gum tissue should be removed immediately over the incisal or oc- 
clusal surface of the erupting tooth. 


CARIES AND INFECTION OF THE DECIDUOUS TEETH 


The treatment of the temporary teeth, where decayed, is to my mind one of 
the biggest problems confronting the dental profession, and, sad to say, it is one 
in which very little progress has been or is being made. I am speaking gener- 
ally, for there are a few dentists who are specializing in the care of the teeth of 
children, and they have accomplished wonderful results. Would that we had 
more of them! But in the rank and file, very little progress has been made; | 
grant that it is a big problem, and a difficult one to handle satisfactorily. 

Temporary teeth are extremely sensitive. I make this statement with the 
express purpose of taking exception to those who think that it really does not 
hurt a child to have a small cavity in a baby tooth filled, and that they ery only 
because they are afraid of the dentist. The anatomic and physiologic structure 
of the temporary teeth bears out such a statement. Taking these things into con- 
sideration, it is easy to comprehend that the care of the teeth of children is a 
momentous problem. 

Dental caries is to the temporary teeth what pyorrhea is to the permanent 
teeth, the cause of general destruction and loss. In a child’s mouth, because of 
food habits, is found a most favorable place for the formation of plaques on the 
teeth for the beginning of decay. Lactic acid fermentation within these plaques 
causes dissolution of the enamel, rapidly followed by disintegration of the den- 
tine, the thickness of which is not as great as in the permanent teeth, because 
of the comparatively larger pulp cavity in the temporary teeth than in the 
permanent ones; and secondly, because the dental canaliculi which serve for the 
transmission of the odontoblastic processes, which project into and throughout 
the dentine, are comparatively larger in the deciduous teeth. 

The pulp of the tooth, which is richly supplied with blood vessels, is there- 
fore soon involved through the ravages of caries, and devitalization of the tooth 
takes place, for the pulp of a tooth becomes necrotic if infected. But before 
infection sets in, inflammation may set in, due to thermal changes (shock), 
which are so rapidly transmitted to the pulp by the large odontoblastic processes 
before this organ is actually exposed, and infection and necrosis of the pulp 
again follow promptly. In either case, the resulting periapical abscess is the 
source of absorption of bacteria and products of their activity, which are car- 
ried away by the blood stream. When the infected material accumulates too 
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rapidly for it to be disposed of in this way, it burrows through the alveolar 
process near the apex of the tooth, and discharges through the gums, buceally 
or labially, and sometimes, though rarely, lingually. 

Periapical infection is followed by a train of evils, such as periapical, 
gingival, or subperiosteal abscess, cellulitis, and adenopathy. Small wonder, 
then, that a child gets sick and feverish, when there is an abscessed tooth or 
teeth continually discharging pus into the mouth, to be mixed with food or 
swallowed with the saliva, or what is possibly worse, discharged into the blood 
stream itself. 

[ wish I were able to point to a happy solution of the problem of caries in 
children’s teeth, but I confess I cannot. Like many another, I am condemning 
practices without offering satisfactory substitutes, but with the sincere hope 
that it may cause a combined concentration of thought on this subject among 
practitioners in the medical and dental professions, and that from such, there 
may be evolved a method whereby much suffering may be prevented or success- 
fully alleviated. Probably the greatest amount of good will comes through 
prevention. This can be accomplished only through the closest cooperation of 
the two professions. 

To this end, a correct understanding of the influence and effects of different 
foods for the production of healthy resistant tooth structure is important. Main- 
taining clean mouths in infants and children, thereby greatly lessening the 


chances of decay, is also a possible solution of the question. 
PREMATURE EXTRACTION OF DECIDUOUS TEETH 


Laymen often believe that it is not important to care for the temporary 
teeth, since they are soon lost anyway, but there are two principal reasons why 
the deciduous teeth should be kept free from decay. 

The first is to prevent abscesses, which endanger the health of the 
child and lower vital resistance. No one can deny that this is important. 
The second reason is of equal importance, namely, because of the influence on 
the position of the permanent teeth, and their effect on the size and shape of 
the dental arches. For when a temporary tooth becomes so decayed as to neces- 
sitate extraction, as it too often does, before the time of eruption of its per- 
manent suecessor, there will be a lack of development in the region where the 
extraction was done, so that when the time comes for the eruption of the 
permanent teeth, they are either retarded, or wholly prevented from eruption, 
or else are forced to erupt in an irregular way, causing impairment of the 
permanent denture from a masticating viewpoint. 

Unfortunately the evil does not stop here, for these irregularly placed 
teeth, although only slightly malposed, are more susceptible to pyorrhea, 
through impingement of the periodontal: membrane. They also decay more 
readily, because they offer favorable lodgment places for food debris. In addi- 
tion to this, lack of development of the arches results from a crowding condi- 
tion of the teeth, with a consequent lack of growth in the related facial bones, 
more especially felt in regard to constricted nasal passages. Mouth breathing, 
then, is directly traceable to lack of growth of the jaws, and it is not a habit, 

becomes a necessity through narrowed and constricted nasal passages. 
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If we can trace conditions of this kind to malposition of the permanent 
teeth, we can as readily trace the cause of the crowded condition of the 
permanent teeth to premature loss through extraction of decayed and abscessed 
decidous teeth. The importance, therefore, of keeping the deciduous teeth 
in a healthy state until proper time for their shedding cannot easily be 
overestimated. 

THE PROBLEM OF THE FIRST PERMANENT MOLAR 


Another thing I would like to touch upon in this connection is the mistaken 
idea which exists in regard to the first permanent molar. This tooth, which 
is the largest and strongest of the permanent set, erupts unnoticed simul- 
taneously or shortly after the permanent central incisors, which teeth take 
their position in the arches as early as the age of 5 years in many eases, 
but on the average when a child is 6 years of age. This first permanent molar, 
from the standpoint of occlusion and in many other ways, is the most im- 
portant tooth in the mouth, and unfortunately it is the most neglected one 
of the permanent teeth. Often this tooth is hopelessly decayed before the 
services of a dentist are requested, and when the parents are informed that the 
tooth is a permanent one, but because of the extent of decay will have to be 
extracted, they will! exclaim that it must be a baby tooth, for the child never lost 
a tooth in its place. 

The four first permanent molars are the keystones in the dental arches, 
and their loss is always followed by lack of development of the jaws and 
loss of normal occlusal relationship of the other teeth. These teeth, through 
a wise provision of nature, are guided into place and interlock before the loss 
of the temporary molars, thereby serving as props to hold the jaws apart 
while the temporary teeth are being shed and their permanent successors are 
erupting in their place. In order to have these key teeth in normal occlusal 
relations, it is absolutely necessary to preserve the temporary molars until 
the eruption and interlocking of the first permanent molars occur. 


EXODONTIA IN PREGNANCY 


The belief that a pregnant woman should not have any operation per- 
formed upon her teeth has long existed. This belief prevails, not only among 
the laity, but also among some of the members of the dental and medical 
professions as well. Just why such a belief should have survived so long is 
difficult to understand. 

Dental treatment in pregnancy should be performed with the utmost 
eare, being sure not to inflict pain at any time during the procedure of the 
work. This is not always an easy task to accomplish, but cavities in teeth 
which prove extremely sensitive may simply be sterilized and filled with 
cement, without making an attempt to excavate or remove the decay in its 


‘entirety, as is done in the ordinary case. Temporary fillings made this way 


should easily last until after confinement, when a permanent filling should be 
substituted. In more advanced disease, when infection has set in, the fear 


of surgical treatment is still more emphatic, and often powerful narcotics 


are prescribed for weeks, which at best can give only temporary relief. 
Mueh needless suffering has been caused by this erroneous idea. Possibly 
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there are cases where it would be unwise to undertake more than palliative 
treatment, such as the topical application of a dressing saturated with an 
essential oil, or the simple application of tincture of iodine to the gums as a 
eounterirritant. Of course, the results from such treatment cannot be lasting, 
and the pain will return sooner or later, as violent as ever. There is no sound 
reason why the correct method to get relief should not be undertaken. It is 
far less dangerous to the prospective mother as well as the prospective child, 
to have permanent though radical treatment, which will effect something 
more than relief of pain, namely, elimination of the infection, than to go on 
suffering and to be subjected to the results of infection. In my work as an 
oral surgeon, I am quite frequently called upon to extract teeth for pregnant 
women, and where necessary, I have extracted infected teeth for such pa- 
tients and have never had occasion to regret having done so. 

Some of the patients have been in the late stage of pregnancy, and even 
past term, yet no ill effects have ever developed. Over thirty years’ experience 
has taught me that it is good practice to remove offending teeth promptly 
for such patients, thereby relieving their pain and conserving nervous energy, 
instead of compelling them to use it up to the point of exhaustion. 

It is unfortunate that the teeth should be so neglected as to require 
radical treatment during such a critical period in a woman’s life. Patients 
often blame metabolic changes occurring during pregnancy for the loss of 
teeth, and it is a common belief that in this condition the teeth are most 
susceptible to decay. This has not been verified, and personally, I doubt it 
very much. People offer all kinds of excuses for being the possessors of bad 
teeth; more especially is this true of those whose dental troubles have been 
brought about chiefly through neglect. Pregnancy seems one of these excuses. 
Undoubtedly freedom from dental ills during pregnancy would have a pro- 
found influence on the betterment of the race which follows. 
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EXODONTIA FOR CHILDREN 


Frep R. BLUMENTHAL, D.M.D., Kurt H. Toma, D.M.D. 
Boston, Mass. 


HE extraction of deciduous teeth is often taken very lightly. The method 

of tying one end of a string to the tooth and the other end to a doorknob or 
a brick which is thrown out of a window still remains in the layman’s mind as 
the best method of removing deciduous teeth. The dentist himself, however, 
is also tempted very frequently to remove deciduous teeth without first diagnos- 
ing the reason for the failure of normal shedding. Teeth which are held in the 
jaw by a long root spicule, as shown in Figs. 1 and 2, are frequently fractured 
if the extraction is attempted without the aid of an anesthetic. Not wanting to 
abuse the child, the dentist frequently leaves such roots in the jaw, with the 
remark that they will work out by themselves later. Will they? 


Fig. 1. Fig. 2. 
Figs. 1 and 2.—Unresorbed roots of deciduous molars are shown. These often fracture during 
extraction and if not removed may cause malocclusion. 


RETARDED SHEDDING OF DECIDUOUS TEETH 


Orthodontists see many patients in whom the eruption of a permanent 
tooth is prevented, or cases where the tooth is deflected so that it assumes a 
bueeal or lingual position in the dental arch. They also see patients whose 
deciduous teeth have not resorbed and have been retained beyond the period 
when the eruptive force of the permanent successor is most active, with the 
result that the permanent tooth changes its position and remains impacted. 

In order to prevent malocclusion from this source, the exfoliation of the 
deciduous teeth should be carefully supervised. The following table of eruption 
by Losch gives the eruption time of the permanent teeth: 


TABLE OF ERUPTION OF PERMANENT TEETH REPLACING DECIDUOUS ONES 


MAXILLARY TEETH | ERUPTION TIME |__MANDIBULAR TEETH ERUPTION TIME _ 
Ist incisor 7-8 yr. | Ist incisor 6-7 yr. 

2nd _ incisor 8-9 yr. 2nd incisor 7-8 yr. 
canine 11-12 yr. canine 9-11 yr. 

1st premolar 10-11 yr. Ist premolar 10-12 yr. 

2nd premolar 10-12 yr. 2nd premolar 11-13 yr. 


From the Departments of Orthodontics and Oral Surgery, Harvard School of Dental Medi- 
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There are, however, discrepancies in the process of dentition, which may 
be due to heredity, or to endocrine influences. The eruption is delayed particu- 
larly in hypothyroidism (Fig. 3). Higgins’ (1936) states that thyroid injee- 
tions in eretinism promote the eruption of retarded teeth. Other hormones 
which are believed to stimulate developmental processes are the hormones of 
the gonads and the thymus. Premature eruption is also seen in tumors of the 
adrenal cortex, with other signs of precocity. Abels? (1930) found that in 


Fig. 3.—Patient, 20 years old, with hypothyroidism. In the maxilla the deciduous 
molars are still present; in the mandible the deciduous molars have been shed but the pre- 
molars and second and third molars failed to erupt. 


Fig. 4. Fig. 5. Fig. 6. 
Figs. 4 to 6.—Prolonged retention of deciduous teeth has caused impaction of permanent ones. 


febrile diseases tooth eruption is accelerated, especially in nonspecific infections 
accompanied by fever. However, these are all unusual conditions; in addition, 
there are the irregularities in eruption and shedding due entirely to local 
factors, which we may observe every day. X-ray examination is probably the 
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best method to determine whether the permanent tooth has progressed in its 
development to the extent that further retention of the deciduous tooth which 
it is to replace will cause malocclusion. 

Figs. 4 to 9 show instances in which the prolonged retention of deciduous 
teeth has caused impaction or deflection of the permanent ones. 


Fig. 7. Fig. 8. 


Fig. 9. 


Figs. 7 to 9.—Defiected permanent teeth due to retention of deciduous ones. In Fig. 7 
the central incisor is unerupted, its root bent. In Fig. 8 retention of the deciduous lateral 
incisor has deflected the permanent lateral incisor and caused impaction of the canine. In 
a 9 the retention of the two deciduous central incisors caused deflection of the permanent 
ones. 


MALOCCLUSION DUE TO RETENTION OF FRACTURED DECIDUOUS ROOTS 


Most deciduous teeth which are not shed at the right time are incompletely 
resorbed, so that long spicules of root project into the alveolus (Fig. 10). The 
x-ray will generally show this condition, so that proper care can be taken in the 
removal of the tooth. Quick or poorly planned extraction in most of these cases 
causes fracture of the root spicule, which then continues to exert its pernicious 
influence on the proper alignment of the permanent tooth (Fig. 11). The latter 
may erupt rotated, or in bucco- or linguoversion, and in some eases the root, 
if between two teeth (Figs. 12 to 14), will prevent the closing of the interdental 
space. The resulting lack of contact of the teeth will favor food impaction, and 
food impaction favor. proximal caries and periodontal disease. Deciduous teeth 
which are to be removed when the root is only partially resorbed deserve special 
attention, and their removal should be as carefully planned, as is the removal 
of an exostosed or impacted tooth. 
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Exodontia for Children 


SPACE RETAINING 


Another important problem that has been written about extensively is the 
procedure which insures the retention of the space created when the deciduous 
tooth has to be extracted because of disease. Here it may be stated that in- 
fected deciduous teeth may be as important as foci of infection as are the 


Fig. 10.—Retained deciduous root causing distoclusion of first permanent molar and erosion 
of premolar as shown in insert. 


Fig. 11.—Deciduous tooth with long spicule =e between the crown of the premolar and 
molar. 


Fig. 12. Fig. 13. 


Figs. 12 to 14.—Fractured roots of deciduous molars infected and retained. These may pre- 
vent normal alignment of the permanent teeth. 
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infected permanent ones. Stein® (1942) pointed out recently that deciduous 
teeth are frequently an adverse influence on the health of the child, and that 
it is difficult to understand why this fact is not considered more seriously. The 
fact that the lymph nodes are so frequently involved should alone indicate the 
danger of such infection on the rest of the body. Infected deciduous teeth also 


Figs. 15 and 16.—Cyst formation caused by infected deciduous teeth or roots. In Fig. 
15 the infected root of the deciduous canine caused a follicular cyst, preventing the eruption 
of the permanent canine. In Fig. 16 an infected deciduous molar produced a large follicular 
cyst deflecting and preverting the eruption of the second premolar. 


Fig. 17.—Deciduous second molar holding space for the eruption of the second premolar in 
normal manner. 
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are liable to stimulate changes in the dental follicle of the permanent underlying 
tooth, which result in cyst formation. Such eases are illustrated in Figs. 15 
and 16. 

Space is retained in the normal process of dentition by the deciduous tooth 
almost to the time its successor is ready to erupt (Fig. 17). 


Fig. 18. Fig. 19. 


Figs. 18 and 19.—Early loss of deciduous teeth causes closing of space and impaction of 
permanent tooth. In both instances the second premolar is impacted. 


Fig. 21. Fig. 22. 


Figs. 20 to 22.—Properly constructed space retainers which allow normal development of the 
affected region. 


Premature loss of a deciduous tooth favors closing of the space and impac- 
tion of a permanent tooth (Figs. 18 and 19). When a deciduous tooth is pre- 
maturely lost, either by disease or trauma, it is often advisable to insert a 
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simple appliance to maintain sufficient space for the eruption of its permanent 
successor. Such factors as the age of the patient, the extent of development 
of the permanent tooth, and its readiness to erupt into the oral cavity, as evi- 
denced by an x-ray examination, determine whether or not such a retainer 
should be inserted. A space retainer should be so constructed mechanically that 
it will permit normal growth and development in the affected region (Figs. 
20 to 22). 
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Erratum 


In the article ‘‘ Acute Monocytic Leucemia,’’ by Saghirian and Jones, on page 566, 
Oral Surgery Section of the October issue, Fig. 2 appears upside down. 


Editorial 


The Early History of Exodontia 


In the temple of Apollo at Delphi were found leaden forceps, an indica- 
tion that this instrument was considered a very important one, one to be 
preserved for posterity. It is evident that leaden forceps could be used only 
for the extraction of very loose teeth. Therefore, in ancient time the problem 
of dealing with the difficult extraction must have been of paramount im- 
portance, as indeed it is today. How they dealt with this problem is very 
interesting. Being aware that a preliminary treatment was necessary, a 
procedure that had the purpose of removing the tissue into which the tooth 
was inserted, they applied various medicaments to soften the surrounding 
tissue. The Greek used surful, pepper, and washed and pulverized spines of 
trygon fish to loosen the alveolar process, and only after the tissue was 
removed and the roots laid bare, were the forceps applied. Great importance 
was attached to this preoperative procedure. 

Abuleasis, the Arabian surgeon who lived from 1050-1122, is the first 
who is credited with a surgical procedure. He laid bare the root by scarifying 
the tissue surrounding the tooth, and after loosening it, he removed it with 
what has been referred to as forceps. If the extraction could not be accom- 
plished by means of forceps, he used an elevator-shaped instrument to force 
the tooth out. The elevator technique therefore originated in the Middle 
Ages. 

Another interesting method was used centuries ago to avoid complications 
when extracting a tooth. The Greek filled cavities in the teeth with lint, 
wood fiber, or lead, so that they would withstand the pressure of the forceps, 
and this procedure was employed for centuries. Ambroise Paré, the French 
surgeon of the sixteenth century, who was responsible for a new standard 
in the art of surgery, still advocated this procedure. 

In the sixteenth, seventeenth and eighteenth centuries, efforts were di- 
rected toward the development of new instruments, such as the pelican, 
goat’s foot, raven’s bill, stork’s bill, and key, all useful for the extraction 
of teeth. Some authorities believe that the pelican had already been invented 
in the fifteenth century by the Italian surgeon, Giovanni d’Arcoli. The pre- 
viously mentioned French surgeon, Ambroise Paré, the Dutch surgeon, Peter 
Foreest, and the German surgeon, Walter Ryff, are also credited with having 
invented modified forms of this instrument. The most useful instrument that 
was developed, however, was the German key, which was modified by Croissant 
de Garengeot and Frére Céme, French surgeons living in the seventeenth 
and eighteenth centuries. Improvements made by John Aitkin, an English 
surgeon of the eighteenth century resulted in an instrument known as the 
English key. Pierre Fauchard (1690-1761), the well-known French dentist, 
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recommended the use of variously shaped instruments for extraction; Lecluse 
(1754) invented an elevator designed for extracting lower third molars, a 
modification of which is still in use today. A Belgian dentist, Joseph Serre 
(1759-1830), invented an elevator the shape of a conical screw for the 
extraction of roots. 

The modern type of forceps was originated by Sir John Tomes (1840). 
These were called ‘‘anatomical forceps,’’ a separate pair having been devised 
for each tooth. The facility with which teeth could be removed with them 
brought them quickly into general use, and with the exception of some changes 
in the handles or beaks, forceps fashioned after them are still in use today. 

In spite of the excellency of our modern extracting instruments, we 
are still confronted with the same problem that was recognized centuries ago: 
the complications which may arise when using them. These complications 
are due principally to existing abnormalities. These the exodontist must 
learn to diagnose; he must recognize that some teeth can be removed by the 
ordinary method of extraction, while others can be removed only by a more 
complicated surgical procedure: odontectomy. 

K. T. 
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THOUGHTS ON DENTAL RESEARCH 


E. M. Buurstone, M.D., New York, N. Y. 


OU may be interested in knowing how a closely related layman thinks when 

he is called upon to tell a group of dental scientists, who are prepared to go 
ahead, what they might with profit keep in mind when they formulate their pro- 
gram. As a physician who has been privileged to see the development of medical 
science from the inside, so to speak, and as a public health administrator, I have 
found that there are certain developments in the practice of dentistry that are 
comparatively striking, both in method and in results. Let us look at some of 
them. 

Last year I prepared an article for the fiftieth anniversary number of the 
American Journal of Surgery on the history of hospitals during the last half 
century and, as I turned the pages of The Lancet for the year 1890 in my search 
for inspiration, I was impressed by the interest of the medical public in England 
at that time in the science of dentistry. While it is beyond a doubt true that 
American dentistry leads in mechanical achievement, for it has taken the fullest 
advantage of inventions in the field of mechanics during our time, I am not so 
sure that dental research on the clinical, pathologic, biochemical, and bacteri- 
ologie sides has kept pace. It is in the philosophy of dentistry, using the word 
philosophy in the sense that Donus Scotus used it, ‘‘the science of science,’’ that 
England seems to be ahead and apparently has been for many years. 

While the mechanics of dentistry are beyond a doubt of paramount im- 
portance, the position of the dental structures in the body as a whole seems to 
have dawned upon us only very recently. It is for this reason that I like to think 
of dentistry as a medical specialty, vitally related to all of the other specialties 
and, like these other specialties, not entitled to overemphasis to the exclusion of 
the others. My point is that dental research, as an independent thing, may send 
the scientist off on a fool’s errand. I am constantly reminding the dental staff of 
our hospital to study dental pathology in relation to the various clinical manifesta- 
tions which our patients present. One such study in the field of tuberculosis has 
brought interesting results. I am personally curious to know what the dental 
picture is in the metabolic diseases, in the endocrine disorders, in the anemias, in 
nerve disorders, and in all constitutional diseases which may or may not have 
selective consequences in the dental structures. We know, for example, that the 
toxin of tetanus selects nerve tissue before all others, just as we know that certain 
other diseases tend to localize in certain tissues primarily and to metastasize sec- 
ondarily. It is the clinical investigative quality of dental research that interests 
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me now since the physicist, the mechanic, and even the mathematician seem to 
have had their say. 

In the practice of medicine we have learned how to appreciate the findings 
of gross pathology, and we are now being told that we must not overemphasize 
this phase of the explanation. So might it be said that we must not overempha- 
size the mechanical end of dentistry to the exclusion of the physiologic and 
pathologie ends with which, I believe, the dental scientist of the future will be 
more vitally concerned. 

While I am on this subject I might say that, in my opinion, relief from the 
major dental weaknesses, such as caries and pain, will come from the biochemical 
laboratory. Since it is possible to arrest the progress of a carious tooth by external 
means, it must be assumed that the cause is more probably external than internal, 
though a combination of the two must naturaily be considered. This being the 
ease, what are the factors which painfully influence the nerve ends and, in the 
ease of caries, the destruction of such solid tissue as bone represents? I wonder 
whether the dental scientist has paid as much attention to animal experimenta- 
tion and to the findings in the hospital post-mortem room as he should. 

We are witnessing the advent of great contributions in such fields as nutri- 
tion, chemotherapy, and pharmacology. The relation of various foods to the 
metabolism of the human body absorbs the interest of the practical clinician 
much more than it ever did. We do, indeed, know that the absence of certain 
foods will upset the metabolic balance just as the overconsumption of certain 
foods will produce a similar phenomenon. Has the dentist come in for his share 
of benefit from all of this work? Has he absorbed into dentistry these findings 
which have universal application? 

As I consider the subject of emphasis in dental practice, organization, educa- 
tion, and particularly research, I am impressed by the fact that we may have 
overemphasized certain aspects of prophylactic dentistry in recent years. If the 
hound’s tooth is proverbially clean it must be due to other causes than the tooth- 
brush and the chemical ablutions which compete so much for our attention, 
young and old, wherever we go. On the prophylactic side, early diagnosis is be- 
yond a doubt the greatest contribution which dentistry can make to constitutional 
well-being. How well equipped are we to detect early signs before the symptoms 
arrive? Are the probe, the x-ray, and the naked eye enough? 

A little research into the ways of philanthropy, so that a reasonable share 
could be obtained for (a) more general dental care and (b) dental research, seems 
to me to be in order. 

Another thought might be considered at this stage of dental development. 
Is the organization of dental principles and practice flexible enough to adjust 
itself to changing conditions on short notice? We are witnessing epoch-making 
inventions and discoveries in the science of medicine generally. With the con- 
quest of the infectious diseases, and through other public health achievements, 
the span of life is now in the early sixties, far ahead of what it was when the 
older of us were young. We are witnessing remarkable strides in the field of 
chemotherapy. The vitamins, whatever their nature may be and however be- 
wildering their classification, are, as their name implies, vital to the equipment 
of the dental research worker. The surgery of the head has gone forward very 
rapidly in the last decade. I can think of other important developments which 
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have an immediate bearing on the field of dental practice. Are we equipped to 
make use of these great contributions and to follow whatever leads they present 
in relation to the dental structures? Would it, for example, be advisable for 
the dental profession to establish a kind of liaison officership with the medical 
profession to pick up quickly whatever may offer itself and to return this 
courtesy in payment for the privilege? 

The developments in the field of dental organization in the metropolitan 
areas have been considerable of late. There is far more interest in dental science 
on the part of thinking men and women than there was when I entered the field 
of administrative medicine more than twenty years ago. The new organization 
of chiefs of dental services in hospitals in New York City is a step in the right 
direction, and this group which consists of men in control, authority, and power 
has possibilities for the stimulation of dental research which are limited only by 
the interest and contributing power of the philanthropist and the taxpayer. 
What impresses me most is the cooperative quality of dental men and the prom- 
ise which this contains for the future. The dentist as doctor owes us more than 
he has thus far given—and no one will deny that he has given much. The 
dentist as a man of science interests us in the hospital, and we want to see him 
meet the competition of physicians and surgeons successfully. 


PLEXIFORM NEUROFIBROMA (VON RECKLINGHAUSEN’S DISEASE) 
INVADING THE ORAL CAVITY 


Hayes Martin, M.D., anp Cuiirrorp L. Graves, M.D. 
New York, N. Y. 


UR purpose in this report is to record two cases of bulky plexiform neuro- 

fibroma involving the oral cavity and occurring as part of generalized 
neurofibromatous (von Recklinghausen’s) disease. The neurofibromatous tumors 
which constitute the main characteristic of this disease occur most often in the 
subcutaneous tissues, and we have been unable to find any report in the literature 
of bulky intraoral involvement. Small isolated fibromas, probably representing 
the end stage in the organization of pyogenic granulomas, are common in the 
oral cavity, especially in the mucosa of the cheeks and the tip of the tongue, and 
should not be confused with these bulky lesions which have a different causation. 

Of the two cases reported here, the intraoral growth in one has remained 
benign and is only slowly increasing in size. In the other case, the neuro- 
fibromatous invasion of the pharyngeal wall and the tongue was associated with 
a neurogenic sarcoma of the lateral aspect of the neck, and the patient died of 
local extension of this malignant tumor. 


GENERAL CONSIDERATIONS OF VON RECKLINGHAUSEN’S DISEASE 


Generalized neurofibromatosis was first described by von Recklinghausen’ 
in 1882. He called attention to four major and highly characteristic symptoms 
and showed that at least three of these have a common pathogenic background : 
(1) soft cutaneous tumors (formerly called fibroma molluscum); (2) fusiform 
swelling (neurofibromas) of the nerves; (3) plexiform tumors made up of a 
network of criss-crossing, anastomosing nerve fibers, and (4) coffee-colored areas 
of pigmentation in the skin (café-au-lait spots). 

Actually, this syndrome had been known long before von Recklinghausen 
wrote his now famous monograph, but it was his work which first pointed out 
the derivation of the superficial tumors from the terminal nerve filaments. If, 
as is now believed by many, the café-au-lait spots are of neurogenic origin, then 
all four cardinal symptoms can be reduced to a growth perversion of the fetal 
neuro-ectoderm. The condition known as elephantiasis neuromatosa is closely 
related. 

In addition to the syndrome outlined, there are several less obvious mani- 
festations of von Recklinghausen’s disease. The condition often exhibits a 
familial tendency. The patients usually deteriorate mentally as well as phys- 
ically. They may show various kinds of localized hypertrophies, body asym- 
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metries, developmental defects, endocrine dyscrasias, bony abnormalities, neuro- 
trophic tumors, and a variety of bizarre and ill understood phenomena. 

The neurofibromas of this disease may occur in the course of nerves any- 
where in the body. The most common sites are the subcutaneous tissues of the 
upper inner surface of the thigh, the inner surface of the upper arm and the 
posterior surface of the forearm. These lesions are also sometimes found under 
the mucous membranes of the mouth, the esophagus, the stomach or other parts 
of the gastrointestinal tract. 

INTRAORAL MANIFESTATIONS OF NEUROFIBROMATOSIS 

From a review of the literature, it would appear that the mouth is rarely 
involved in eases of generalized neurofibromatosis. For instance, Bruns? in a 
collected series of 58 cases found only 2 with oral lesions, neither of which was 
bulky. It is possible that small neurofibromas occur in the mucous membrane 
of the gastrointestinal tract more frequently ihan is generally supposed since, 
when small and asymmetrical, they would escape notice even in the oral cavity 
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Fig. 1 (Case 1).—Diffuse enlargement of the lower right side of the face. 


unless specifically searched for. As has been previously mentioned, small isolated 
neurofibromas of the mucous membrane are common benign lesions and are fre- 
quently seen in a cancer clinic, where they constitute one of the minor problems 
in the differential diagnosis of cancer. 

The following reports of cases describe bulky involvement of the oral cavity 
by plexiform neurofibromas in association with generalized neurofibromatosis. 
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REPORT OF CASES 


CasE 1.—History.—E. P., a white boy aged 3 years, was first seen in the 
clinie at the Memorial Hospital in 1932. When he was 4 months old his parents 
had noticed a prominence of the right side of the jaw which slowly progressed. 
There was no family history of von Recklinghausen’s disease. 

Physical Examination.—The general physical and mental development 
seemed about normal for the patient’s age. There were numerous flat, pig- 
mented spots scattered irregularly over the body. The right side of the face 
presented a diffuse swelling of the soft tissues overlying the mandible from the 
lobule of the ear to the symphysis menti and extending down into the sub- 
maxillary region. This swelling was soft superficially, but at a depth of 2 to 
3 em. there was a nodular, cordlike, more indurated portion. The right lower 
gum and the floor of the mouth bulged upward and, when palpated, revealed a 
diffuse submucous indurated swelling. The mucous membrane of the gum was 
closely attached to the lesion but was movable over the tumor in the floor of the 
mouth. The tongue was normal. Roentgenograms of the mandible revealed no 
alteration in bone contour or structure. The blood count was normal and 
urinalysis and roentgenograms of the chest were negative. 


Fig. 2 (Case 1).—The lower gum, especially on the right and anteriorly, is considerably 
thickened, and some of the teeth have been forced outward and apart by expansion of the 
growth. A separate mass protrudes from the floor of the mouth. 


Treatment and Clinical Course.—The oral lesion was recognized as a mani- 
festation of neurofibromatosis and, since there appeared to be no interference 
with comfort or function, no active treatment was advised at first. During the 
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following two years the local swelling over the mandible and within the mouth 
increased and became more nodular. The gums on the affected side participated 
in the general hypertrophy, and the teeth became pushed apart because of a 
unilateral increase in the size of the mandible. The process within the mouth 
remained confined to the right side of the midline. In 1934, following the 
steady inerease in size of the local tumor, an attempt was made to excise the 


Fig. 4 (Case 1).—High-power view of neurofibroma shown in Fig. 3. 


~ 
Fig. 3 (Case 1).—Section of excised specimen showing plexiform neurofibroma. 
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submaxillary tumor through an external incision. At the time of operation 
it was noted that the superficial nerves were numerous and thickened. 

The tumor consisted of edematous, soft, lobulated, grayish-white tissue 
which had completely replaced the submaxillary and the sublingual glands. 
This tissue had also infiltrated the floor of the mouth so widely that its complete 
removal was impossible. The excised specimen measured 6 by 2 by 2.5 em. 
The microscopic diagnosis was plexiform neurofibroma (Figs. 3 and 4). 

Systematic roentgen examinations of the mandible have revealed progressive 
bone changes. In May, 1937, the inferior border of the mandible appeared to be 
thickened, suggesting osteoma, and in November, 1939, roentgenograms showed 
steady progression of the osteomatous changes and also the appearance of a 
cystic area in the posterior portion of the horizontal ramus which has slowly 
advanced, as revealed by later examinations. 

Within the past two years slowly progressing scoliosis has developed. Al- 
though there has been a definite, though slow, growth of the tumor of the jaw, 
its increase in size has not been greatly out of proportion to the boy’s general 
development. At the present writing the appearance is as indicated in Figs. 
land 2. There is as yet no evidence of mental deterioration. 


CASE 2.—History.—D. M., a white girl aged 5 years, was first seen at the 
Memorial Hospital in October, 1939. The patient’s mother, several of the 
maternal aunts, the maternal grandmother, and the great-grandmother were 
said to have had numerous brown spots on the skin, but as far as could be 
learned none had had subcutaneous tumors of von Recklinghausen’s disease. At 
the age of 10 months an enlargement was noted on the left side of the child’s 
face. She was taken to a hospital where several roentgen treatments were given, 
despite which the swelling steadily increased and spread to involve the left side 
of the neck, the floor of the mouth, and the tongue. In the spring of 1939 
there was a sudden sharp increase in the size of the external tumor on the side 
of the neck, and in July, 1939, she was operated on at the Presbyterian Hospital 
in New York. At this operation a well-defined bulky tumor mass was found 
deeply invading the subcutaneous tissue and deep fascial planes, extending 
from the jugular fossa downward in the left side of the neck. Owing to its deep 
and widespread infiltration it could not be completely removed. The micro- 
scopic diagnosis was ‘‘ plexiform neurofibroma with areas of sarcomatous degen- 
eration.’’ The wound healed by primary union, but in two months there was 
evidence of a recurrence.* At this time the child was brought to the Memorial 
Hospital. 

Phystcal Examination.—The general physical and mental development of 
the patient appeared to be normal for her age. There were numerous café-au-lait 
spots scattered over the body. The left side of the face and neck presented a 
large globular mass 11 em. in diameter centered about at the angle of the 
mandible (Fig. 5). On examination of the oral cavity, the external mass was 
found to be continuous with a diffuse submucous involvement of the soft tissues 
of the cheek, the gums and the left half of the tongue from the tip back to the 
base and extending into the tonsillar region. The left half of the mandible 
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appeared to be hypertrophied, and the teeth on that side were widely spaced 
and poorly aligned. The lesion did not cross the midline. The soft tissues of 
the mouth and the subcutaneous tissues of the neck and cheeks were of a rubbery 
consistency, moderately firm and slightly nodular. Although the skin was 
movable over the tumor, the mucouw membrane seemed rather firmly attached 
to the lesion within the mouth, but there was no sign of ulceration. There was 


a recent operative scar 10 em. long over the upper anterior border of the sterno- 
mastoid muscle. The left seventh nerve was partly paralyzed. Routine labora- 
tory tests gave essentially negative results. Roentgen examination of the man- 


dible showed little alteration in contour of the bone except for some pressure 
atrophy in the region of the coronoid process with subluxation of the temporo- 
mandibular joint. Roentgen examination of the lungs showed some elevation 
of the left side of the diaphragm, presumably from damage to the phrenic nerve 
in the neck at the time of the attempted operative removal. The skull showed 
a mild inerease in the convolutional markings in the occipital region. The rest 
of the skeleton was normal. 


Fig. 5 (Case 2).—The tumor in the early stages, showing the extensive bulging of the 
left cheek. The jaws could not be separated widely enough to obtain a photograph of the 
invasion of the tongue by neurofibromatosis. 


Treatment and Clinical Course.—The clinical appearance at this time and 
a review of the histologic slide from the former operation indicated that the 
resumption of rapid growth under the operative scar was due to a malignant 
tumor, a neurogenie sarcoma, and that the lesion within the mouth and on the 
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outer surface of the mandible was benign plexiform neurofibroma. Since the 
recurrent postoperative tumor was inoperable, it was believed that radiation 
therapy was the only justifiable method of treatment. Over a period of six 
weeks the patient received fifteen doses of 200 roentgens each to the recurrent 
tumor in the left side of the neck. The other physical factors were 220 kilovolts, 
1.5 mm. of copper filter, 50 em. target-skin distance, skin portals 9 em. circular. 
This treatment was supplemented by the implantation of radon seeds on two 
occasions for a total dose of 22 millicuries. Although the dose of radiation 
as great enough to produce a blistering reaction of the skin, it seemed to have 
little effect on the tumor, which grew steadily, finally producing a bulky necrotic 
mass shown in Fig. 6. The patient died of cachexia and terminal pneumonia 
approximately one year after the operation and eight months after the beginning 


of radiation therapy. 


Fig. 6 (Case 2).—Anteroposterior view in the terminal stages of the disease, showing the 
bulky necrotic neurogenic sarcoma. 

Necropsy.—The local tumor invading the soft tissues at the side of the 
neck extended from about the mastoid region well down into the supraclavicular 
area. It had invaded and destroyed the mastoid bone, the angle of the mandible, 
the sternomastoid muscle and the carotid sheath. All the soft tissues in the 
floor of the mouth were replaced by tumor. The tongue was a shapeless mass 
completely filling the mouth. The entire tumor measured 25 by 20 by 8 em. 
and weighed 2 kg. Grossly the tumor consisted of glistening white fibrous tissue 
which contained huge numbers of curled-up and twisted nerve trunks of all 
sizes. These trunks after being teased out were not cylindric but rather bulbous, 
moniliform, beaded, and nodular. 
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There was no evidence of regional or distant metastases. The only other 
positive finding, beside the extreme emaciation, was a greatly enlarged liver 
which reached into the pelvis and weighed 900 Gm. Microscopically the bulk 
of the liver was due to fatty and degenerative changes without any evidence of 
tumor invasion. 


Microscopically the tumor tissue showed branching and fusing streamers and 
bundles of oval nuclei on a typically neuromatous pattern. In some areas nerve 
fibers could be identified, but for the most part they had been replaced by tumor 
tissue. Edema, myxomatous degeneration and liquefaction were widespread. 
The malignant propensities of the growth were indicated by areas of great 
cellularity with deep-staining nuclei. There were no necrotic areas. The 
microscopic diagnosis was ‘‘ pleomorphic neurogenic sarcoma of medium grade.”’ 


COMMENT 


Both of these patients had unmistakable generalized neurofibromatosis (von 
Recklinghausen’s disease) in addition to their cervical and intraoral tumors. 
In Case 1 there were café-au-lait spots and scoliosis. In this case the symptoms 
from the intraoral tumor are as yet little more than cosmetic and orthodontic, 
but it may be expected that the patient will eventually have further complica- 
tions, either locally from tumor extension or generally from the other effects of 
this disease. The facial deformity is due as much to a disturbed growth of the 
parts as to plexiform neurofibromatosis. Since the growth disturbance persists 
in such cases even though the tumor is removed, the results of operative treat- 
ment are always disappointing. The patient is being kept under regular interval 
observation. 

In Case 2, the disease ran an entirely different and unique course. The 
patient had a family background which is generally believed to predispose to 
early complications. It has been observed that when the disease runs through 
several generations it often has a tendency with each reappearance to occur 
at an earlier age and to become more severe. As far as we know, an instance of 
such a fulminating course before the age of puberty has never been reported 
previously. The tendency toward malignant degeneration in von Reckling- 
hausen’s disease is generally recognized. Garré* in 1892 reported the incidence 
as 1.2 per cent. Hoffman‘ in 1910 arrived at the same figure and Hosoi’ in 
1931 reviewed the literature and found it to be 13 per cent. The youngest pa- 
tient in Hosoi’s series was 15 years. 

The neurogenic sarcoma in Case 2 illustrates several common characteristies 
of this type of tumor, namely its radioresistance, its failure to metastasize, and 
its locally destructive and invasive characteristics. Stewart and Copeland® in 
an analysis of the clinical material at the Memorial Hospital found that only 
a small percentage of neurogenic sarcomas are radiosensitive. In Hosoi’s series 
there were metastases in only 22 per cent of the cases. The rapid growth and 
destructiveness of the tumor in our Case 2 are characteristic of all malignant 
tumors in childhood as compared to their anatomic and histologic counterparts 
in the adult. 

Plexiform neurofibromas, although histologically benign, are always in- 
filtrating and invasive tumors which cross tissue planes and anatomic bound- 
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aries, a fact which is well illustrated in both cases recorded in this report. 
Despite this invasive capacity it is noteworthy that in neither instance did the 
lesion cross the midline. This peculiarity is well illustrated by Case 1, in which 
the invasion of the mandible, the gum, the floor of the mouth and the tongue has 
not passed the midline. In Case 2 the lesion remained unilateral until! the 
tumor assumed a rapidly growing invasive quality during the last few months 
of life. Miiiler’ has collected four cases of ‘‘macroglossia neuromatosa unilat- 


eralis’’ and added one of his own. 


SUMMARY 


In the two cases of generalized neurofibromatosis here reported there was 
bulky invasion of the oral cavity. Both of these occurred in children with 
involvement of the subcutaneous tissues, the bone and the soft tissues of the 
gum, the floor of the mouth, and one side of the tongue. In one ease the disease 
appears to be only slowly progressing and benign. In the second ease the local 
tumor took on malignant, locally invasive characteristics and caused death. 
The autopsy revealed no sign of general dissemination. 
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HEMANGIO-ENDOTHELIOMA 


A DISCUSSION OF DIFFERENTIAL CRITERIA WITH A REPORT OF THREE ORAL CASES 


Vira. D. Cueyne, D.D.S., Ph.D.,* Aanp HANNAH E. SILBERSTEIN, M.S. 
INDIANAPOLIS, IND. 


EOPLASMS of an angiomatous nature are especially common in the oral 

cavity, and when located in this area, it is the responsibility of the dental 
profession to recognize them. The tumors do not differ materially in this location 
from those found in other parts of the body. Because they probably serve as the 
cause for less unanimity of opinion among pathologists than any other type of 
tumor, there is a great deal of uncertainty regarding their scope and classifica- 
tion. One of the outstanding reasons for this difficulty has been that the diag- 
nostic features of the individual members of the group have never been clearly 
defined. Moreover, it is not uncommon for physiologic responses, marked by 
simple overgrowth of vessels, to be labeled as angiomas. Thus, while some writers 
consider the scope of angiomatous tumors quite large, others, who insist upon 
rigid standards of classification, describe a restricted class. The purpose of this 
report is to point out the characteristics which assist us in recognizing some 
of the angiomatous tumors, particularly as they appear in or around the oral 
cavity; emphasis is placed upon the type designated by some as the hemangio- 
endothelioma. 

The general classification of angiomatous tumors usually includes those 
tumors composed of newly formed blood and lymph vessels or spaces growing 
without a definite purpose. The hemangioma and lymphangioma are the most 
frequently oceurring types. Both are considered benign, yet their manner of 
growth is destructive to neighboring tissues, and the hemangioma as found 
in certain locations is prone to hemorrhage which can endanger the life of the 
host. However, many never cause such serious trouble. 

In order to describe the hemangio-endotheliomatous type of angioma one 
must consider briefly the endothelioma. By definition, the endothelioma is a 
growth made up of endothelial cells, closely related to the hemangioma and 
lymphangioma, but showing little or no tendency to develop spaces. The name 
originated with Golgi’ in 1869, and as now interpreted by Ewing? applies to 
those solidlike growths which arise from the lining cells of blood and lymph 
vessels, subdural spaces or serous cavities. 

Unfortunately, the endothelioma has not always been considered a precise 
tumor entity. Many investigators have noticed nothing characteristic about 
the endothelial cell which would assist us in identifying it apart from its 
ability to line vessels. If the cell does not exhibit this property, it is often 
believed that the main identification mark of the tumor has been lost. 

From the Department of Histopathology, Indiana University School of Dentistry. 

Read before the Nineteenth General Meeting of the International Association for Dental 
Research, St. Louis, Mo., March 16, 1941. 

The authors are indebted to Rafael F. Garcia for valuable assistance in the review of 


foreign articles reported in this study. 
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Doubt was first hinted as to the existence of the endothelioma by Krom- 
pecher® in 1898, when he wrote that such a tumor is difficult te trace directly 


to an endothelial origin. Burkhardt later (1902) stated, ‘‘Histogenetically, 


one cannot differentiate sarcoma from endothelioma,’’* and implied that the 
endothelioma might actually be a type of sarcoma. He did not believe the 
morphology of the cell type had anything to do with the origin, and as a result 
suggested that the term endothelioma be permanently dropped. Soimewhat later 
(1919), Wise,° while describing endothelial cells in multiple benign tumors, 
mentioned that the cells bear a close resemblance to those iu epithelial tumors 
of the basal cell type. MacCallum, more recently (1940), has tried to dis- 
courage the independence of the endothelioma altogether by stating: ‘‘In 
practically no case has the origin of a tumor from endothelium been proven.’” 

Zeit’ actively defended the independence of endothelioma, even going so 
far as to maintain that many growths reported as sarcoma and carcinoma 
probably are examples of this tumor. (Hazen,* in his text on skin cancer, 
accepted Zeit’s conclusions completely and elaborates in detail upon Zeit’s 
differential criteria for distinguishing between endothelioma and enithelioma. ) 
Krompecher,? in an early publication, held that under certain conditions of 
growth and environment, epithelial cells may assume a spindle or polygonal 
shape and actually be converted into connective tissue or endothelial elements. 
This concept, of course, is not accepted today but is mentioned because it 
represents a view in conformity with the desire of certain earlier pathologists 
to designate almost any tumor found in any location containing endothelium 
an endotheliéma. Busman’® reported three cases of endothelioma and gave an 
extensive review of the literature in 1922. Because of the variability in ar- 
rangement of endothelial cells and their ability to undergo anaplasia, he 
considered the endothelioma indefinite in its morphologic characteristics, but 
he did not relinquish the conviction that the growth stood as a distinct tumor 
entity. 

Much of the confusion experienced with endothelial tumors has _ been 
due to the difficulty of placing them in either a substantial histogeniec or 
morphologic category. Maximow and Bloom" state that the endothelial cell 
is of mesenchymal origin. This is correct and a histogenie classification would 
be more scientific, but embryologic relations are difficult to establish in either 
normal or pathologie tissue. It is unfortunate that more biopsies cannot be 
obtained at the point where the endothelial cells presumably first give rise 
to tumors. For this reason, evidence is not sufficient to support the assump- 
tion that all endothelial tumors arise from cells destined to differentiate 
into endothelium. As a result, the adult morphologic characteristics of the 
cells making up the tumor must of necessity be more important for identifi- 
cation than the embryologic history. 

Although the morphologic classification is more certain than the histogenic, 
one of the chief objections to this basis of identification has been that after 
repeated attempts at surgical removal, the endothelial cell undifferentiates 
just as it is recognized that epithelial cells may markedly undifferentiate. 
In its tendency to become more embryonic in character the endothelial cell 
may retain many of the histologic qualities of connective tissue cells in one 
place, and in another it may be typically epithelial. The subject would be 
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less difficult if the growth of cells associated with other tumors oceurring in 
the connective tissue were invariably regular, but this is also far from the 
ease. The polymorphism of the malignant epithelial cell is often varied in the 
same tumor so greatly as well as between tumors that it ean scarcely be 
recognized at times as being derived from epithelium. 

The mesoderm owes its origin in vertebrates to a separation of cells de- 
rived jointly from ectoderm and endoderm." Pulford wrote: ‘‘It must be 
borne in mind that the mesoderm has its anlage in the primitive embryonic 
ectoderm during the early stages of development, extending laterally from the 
primitive streak and groove between ectoderm and endoderm.’’ Moreover, 
he said ‘‘It is therefore logical to suppose that when endothelial tissue becomes 
malignant, it may in its reversion to embryonic type show morphologic charac- 
teristics of both epithelial tissue (carcinoma) and mesoderm tissue (sareoma).’’!* 

Borrmann,'* who was the first to mention the term hemangio-endothelioma 
in the literature (1899), introduced the first complete histogenetic classification 
of blood vessel tumors as follows: (1) Angioma, which includes the hemangioma; 
(2) Endothelioma, including the (a) hemangio-endothelioma, and (b) ecapil- 
lary endothelioma; and (3) Perithelioma and peri-endothelioma. Ewing,” 
although accepting the term, now feels that most tumors which, at one time 
or another, have been designated as hemangio-endothelioma can be placed in 
other groups. His concept of the type, therefore, is more restricted, limited 
for the most part to include only certain rare forms, one of which is the 
slow growing skin tumor showing a scanty number of blood vessels lined by 
many layers of hypertrephic or neoplastic endothelial elements, the so-called 
hemangioma hypertrophicum. 

Apart from the consideration of the hemangio-endothelial tumor as a 
distinet entity, it is interesting to observe some of the relations often given 
it with other neoplasms of the blood-vaseular group. Pulford,’* who con- 
sidered the hemangioma a benign neoplasm and the lymph-vaseular angioma 
a potentially malignant endothelioma, expressed the opinion that the hemangio- 
endothelioma represented a transitional state from one to the other. Fraser’ 
believed the hemangio-endothelioma tumor to be a rudimentary differentiation 
of blood vessels in which a more atypical form of endothelioma had reverted 
to the primitive vasoformative type of cell. Thoma‘ presents the subject of 
oral angiomatous tumors in his text under three divisions, basing his classifica- 
tion on that established by the Registry of Bone Sarcoma of the American 
College of Surgeons as follows: (1) The central angioma of bone; (2) The 
peripheral angioma of soft tissue; and, (3) The endothelioma. Under the 
second type, that concerned with tumors formed from endothelial rudiments 
or from the endothelium of blood vessels, he has included the hemangio- 
endothelioma. 


CLINICAL _ ND MICROSCOPIC FEATURES OF THE HEMANGIO-ENDOTHELIOMA 


Clinically, the hemangio-endothelioma presents marked variations in size 
and shape. In comparison with carcinoma and sarcoma the tumor does not 
seriously endanger the life of the host. If undisturbed, the growth capacities 
seem to be confined quite well within certain limits. Only after months or 
years may it reach considerable dimensions. Mallory** cited one of the few 
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eases found in the literature. This one was rapidly growing in the cheek 
when first observed. In the later stages it came to involve the whole of the 
lower half of the face. More often, however, the hemangio-endothelioma re- 
mains small and is not easily noticed. Those mentioned in the present report 
varied from the size of a pea to that of an almond. The tumor may be level 
with the surrounding structures or elevated, more commonly the latter; often 
exhibiting one or more nodular projections. The color varies from a pinkish 
red to a darker red or purple depending upon the degree of capillary com- 
munication. and the thickness of the overlying epidermis. By palpation it 
It may uleerate if exposed to trauma, in which event 


is moderately firm. 
Lack of pain is one diagnostic 


hemorrhage is common and can be excessive. 
feature unless secondary infection and inflammation are present. 

The connective tissue exerts a feeble attempt at encapsulation around a 
hemangio-endothelioma. However, the capsule gives way as cells push out 
into the surrounding tissue in the process of growth. This infiltrative 
characteristic of the tumor makes removal difficult and for that reason local 
recurrences are common after operation. Buds of infiltrating cells cause the 
base to attach to the underlying soft tissues or periosteum early. Ordinarily 
bone is not invaded so the roentgen method of diagnosis is of little use in 
diagnosis. This is in contrast to the central types of angioma about the jaws 
which produce osteolysis of the bony tissue.‘*“ Attachment to the skin may 
take place by adhesions following ulceration. Extension to the neighboring 
lymph nodes is either late or entirely missing. 

Sweitzer and Winer?’ have contributed much to the knowledge and 
identification characteristics of hemangio-endothelioma. The growth is de- 
scribed by them as an angiomatous tumor possessing low-grade malignancy. 
It presents a characteristic appearance and has a precise histologic picture. 
Kettle?! mentions that it can be shown by cutting entire nodules in complete 
series, that there is no physiologic connection between the blood spaces of the 
tumor and the vessels of the host, but it is likely that at least a few areas 
are maintained in a current of fresh blood. Small capillaries of the stroma 
rupture as a result of infiltration of their walls by tumor cells, and hemorrhage 
oeeurs into the surrounding tissues, forming cisterns from which blood oozes 
into the vacuoles already prepared in the tissue. These openings ramify through 
the connective tissue as narrow clefts which can be traced in serial preparations 
through forty or fifty sections. 

For the correct diagnosis of hemangio-endothelioma microscopic examina- 
tion of the tissues is always necessary. Histologic features, however, should 
be supplemented with an accurate clinical history and gross description of 
the growth. The typical cell is large, flattened, and somewhat polyhedral, 
but squamous and long columnar forms do oceur. It has a pale, ill-defined 
outline and a moderate amount of delicately stained or faintly reticulated 
eytoplasm. The nucleus is comparatively oval or slightly spheroidal with a 
fine dark chromatin network. A constant feature is the presence of multiple 
minute nucleoli. Mitotic figures may or may not be numerous, depending upon 
the growth potentials of the mass. These features are valuable diagnostic 
aids, especially in differentiating endotheliomatous tumors from epithelioma, 
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in which case the cell shows granular cytoplasm, deep staining nuclei, and 
oversized nucleoli. Intercellular bridges are never found between endothelial 
cells. 

Endothelial cells tend to form the main bulk of most hemangio-en- 
dotheliomas. Fibroblasts gradually push their way between tumor cells and 
deposit fine collagen fibrils for support, probably as a result of some response 
emanating from the endothelial elements. In this way the stroma appears to 
participate actively in the neoplastic process. The stroma is usually slight 
in amount, but occasionally may be quite abundant, in which event the tumor 
assumes the characteristies of a scirrhous growth. Although Kettle and Ross’ 
do not rely upun the intimate relation of the tumor parenchyma to stroma, 
many writers consider this one of the best diagnostic features. Between the 
cells is found a material, similar to hyaline, but not exactly like the hyaline 
found in the degenerating walls of blood vessels. It would be difficult to 
determine whether this represented a secretion product of the neoplastic cells 
or a product of actual hyaline degeneration. In any event, it may become 
excessive in amount and foree its way into the intercellular spaces to displace 
the stroma. It can mechanically compress the tumor elements, exertirg 
sufficient pressure to assist in the characteristic arrangement of the cells into 
layers or packs. There is, however, no tendency to a concentric arrangement 
of cells more or less keratinized in the center, so often found in the squamous- 
cell carcinoma. 

The cellular elements of the hemangio-endothelioma tend to grow without 
regard to the laws which govern the distribution of normal vessels. The usual 
course of development takes place by a radial budding of cells. These buds 
form the solid masses or compact groups which invade the surrounding terri- 
tory. Masses of cells which align themselves into columns have the remarkable 
power of infiltrating deep, spreading chiefly through lymph spaces or other 
pre-existing channels. Sweat glands and ducts in the skin may be invaded; 
also lobules of fat tissue, nerves and muscle may occasionally be affected.?? In 
some eases indefinite capillaries form by the secondary sprouting of cells, vacuoli- 
zation of the cells, and the consequent splitting of groups of parallel rows; in 
others, the cells become arranged into lengthy groups or clusters and prac- 
tically normal appearing capillaries are produced. Because all of the channels 
do not communicate with the circulating blood, cysts develop which show 
marked degenerative changes in their contents. 

In hemangio-endotheliomas which demonstrate a greater success on the 
part of the cells to form vessels there is a typical arrangement of the cellular 
masses into three closely related zones which fuse with one another without 
a definite line of demareation.?° In the center is a space or irregular opening 
filled with blood, the walls of which are loosely lined by flattened vacuolated 
endothelial cells. This zone is a mark of more mature tumors. Progressing 
outwardly to the second zone, flat proliferating endothelial cells pile up on 
one another to form cords of cells. Around the periphery is the third zone 
made up of undifferentiated masses of cells, showing little or no features of 
specialization. Mitosis takes place in any layer, but it is more common in 
the third zone. Here the cells actively proliferate and invade the surrounding 
tissue. 
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In reviewing the question concerning the formation of vacuoles in the 
cytoplasm of the hemangio-endothelioma, including capillary formation, the 
investigations of Busman’® should be mentioned. He observed vacuoles in 
the cells of an endothelioma described by him, and by a fusion of vacuoles he 
interpreted the phenomenon as an effort on the part of the cells to specialize 
into capillaries. Fraser’ concurred in this belief and stated that it is possible 
to show how the cells become so arranged around a large central vacuole as to 
form a vessel wall. 

Our observations suggest that the process of vessel formation in the 
hemangio-endothelioma is rather more complicated than the concept proposed 
by Busman. Kettle and Ross'® advocate a hypothesis similar to our concept. 
They state that the endothelial cell possesses a cytoplasm which in the young 
cell is more dense and imparts a clearer outline than that in the older cell. 
In the older or more mature cell it becomes more bulky and reticular in appear- 
ance. At this stage small intracellular spaces appear. These gradually increase 
in size and fuse until a large part of the cell is occupied by a single vacuole. 
The next step is the rupture of the walls of adjacent cells and the fusion 
of neighboring vacuoles. Thus, irregular spaces are developed, which at first 
contain only cytoplasmic remnants, but later may come to contain blood. 
Further change in the area causes lining cells to become arranged into a 
ragged endothelial wall and somewhat ‘‘normal eapillaries’’ are produced. If 
they happen to communicate with a source of blood, they are capable of con- 
ducting a flow. These changes, we believe, do not represent a fundamental 
property of the cell making up such tumors to form eapillaries but should be 
interpreted as degenerative processes. 

Reports of metastasizing hemangio-endotheliomas are rare, but not entirely 
missing from the literature. Borrmann*™ reported one case in which the tumor 
recurred repeatedly at its site of origin beneath the breast after excision, finally 
giving rise to metastasis in the lungs. Pulford’? reported a similar case which 
arose in the breast of a 39-year-old woman. Matti** reported metastases to the 
gingivae from the thyroid. Recently Fienberg and Baehr** reported a case of 
hemangio-endothelioma of the tibia causing metastasis to the popliteal artery. 
One of:the eases discussed in the present report carries a history of metastasis 
going from a primary tumor in the hard palate to the submaxillary and cervical 
lymph nodes. 

REVIEW OF THE LITERATURE ON ORAL CASES 

A primary hemangio-endothelioma of the oral soft tissues is apparently 
rare if one uses the case reports in the literature as criteria of their frequency. 
Borrman™ mentioned none in his important contribution to the subject of an- 
giomatous tumors. One ease is cited by Thoma’ in his text, (1934) Clinical 
Pathology of the Jaws. It was found in a female aged 32 years, and was located 
between the mandibular canine and premolar extending from the buceal to the 
lingual side. Pulford’? studied 200 general specimens of blood-lymph-vascular 
tumors at the Mayo Clinic and classified only nine as hemangio-endotheliomas. 
It may be mentioned here that of the nine reported there was recurrence in 
four eases following operation, metastasis in one, and death in two, one of which 
was in a child 11 years old, causing ultimate extensive involvement of the whole 
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of the soft tissues of the jaw and mouth. The histologic pict:re of the tumor 
type presented by the author in this case is one of the best descriptions to be 


found in the literature. 

Christopher”> deseribed three cases of superficial endotheliomatous tumors 
occurring in the head region, one of which was diagnosed as hemangio-endo- 
thelioma. Two of the growths were congenital and the third acquired; the he- 
mangio-endothelioma was classified as congenital. It was located in the left 
occipital region. On the basis of this report and others cited, the author ex- 
pressed the belief that angiomas of the endothelial type are by far the most 
common tumors of children; they are nearly always congenital, but it is pos- 
sible for them to develop from disturbed cell rests after birth. 

Dentici®® described an oral hemangio-endothelioma located on the hard 
palate of a 52-year-old man which had the clinical appearance of a red, painless, 
nonpulsating, slightly eroded mass. There was no known history of trauma con- 
nected with the lesion, and the patient was unaware of the actual time it had 
been present. When examined clinically, it was of sufficient size to cause dif- 
ficulty in swallowing and talking. Removal was effected by surgical methods 
followed by an uneventful recovery. The microscopic picture was that of dense 
cell masses arranged in radiating cords, abundant connective tissue stroma, and 
abortive blood spaces containing degenerated blood elements and pigment. There 
was evidence of a capsule. 


‘angio-endothelioma’’ of the jaws, two 


Withers?’ reported four cases of 
of which obviously were hemangio-endotheliomas. The first of the two men- 
tioned arose near the apex of the lower right molar of a 52-year-old woman. 
It was about the size of an almond when first discovered. Two attempts were 
made at excision before a third proved successful. Microscopic examination of 
the cells demonstrated a slightly modified endothelial type with many atypical 
nuclei. The second tumor oceurred in a 37-year-old woman, arising in or near 
the left inferior dental canal. Five surgical attempts to remove the growth 
were made in the course of thirteen months. After each excision, radium and 
roentgen ray were tried. The patient died soon after the last attempt, of an 
embolus following severe hemorrhage. Both of these cases demonstrate the per- 
sistent nature of this tumor; the second, the possibility of a fatal outcome even 
though the hemangio-endothelioma is considered benign by some. 

An interesting case of metastasizing hemangio-endothelioma to the gingival 
tissues of the mandible and base of the tongue following removal of a primary 
growth from the thyroid is the one reported by Matti.22 The patient was a 57- 
year-old farmer. At the time of examination the primary tumor had been 
present for twenty years. The buccal and lingual gingival tissues of the man- 
dible, posterior to the cuspids on the right and left sides, were infiltrated by 
the mass. The neoplastic tissue was described clinically as epuloid in shape 
and coarsely granular on the surface; blue violet in color. In places it had 
become infected and was necrotic. Microscopically, the metastasis showed sev- 
eral narrow and broad strands of endothelial cells and several fissured spaces 
partly filled with blood. Mitotic figures were numerous. The connective tissue 
stroma was sparse. Other metastases occurred before the patient’s death, six 
months following his original observation by the writer. 
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A kemangio-endothelioma of the superior maxilla which apparently arose 
from the bone marrow in a 12-year-old male was operated upon by Pond.** Dur- 
ing its growth it had extended into the maxillary sinus and soft tissues of the 
cheek, simulating, in many respects, the type of hemangio-endotheliomas which 
arise from soft tissues. The treatment was extensive surgery followed by deep 
roentgen-ray therapy. Most of the floor of the antrum, the right maxillary 
process, and the bicuspids and molars were lost as a result of the operation. 
It did not reev” 

DeFr: «9** reported five cases of angioma of the mouth and tonsils. 
Amen sases was one located on the superior surface of the tongue a little 
anter, to the cireumvallate papillae that can be classified as hemangio- 
endothe..oma. The pathologic description is that of a dense tumor so com- 
pletely packed with endothelial cells that it possessed the histologic picture of 
a solid mass with very few capillaries. The distinguishing characteristics of the 
tumor, however, were sufficient to differentiate it from endothelioma. 

Becco*”’ presented another example of a hemangio-endothelioma of the 
tongue. The neoplasm appeared in an 18-year-old male. At the time of exam- 
ination it was of four months’ duration and approximated the size of an almond. 
It was hard, painless, and apparently well delineated. The surface was some- 
what nodular on cut section. Cells belonging to the endothelial type, more fusi- 
form and smaller than usual, were found in biopsy section. Blood vessels, most 
of which contained cellular elements, were in direct contact with the endothelial 
masses. The lesion was treated successfully with surgery followed by diathermy. 


REPORT OF CASES 


From a large amount of tumor material inspected during the last nine 
years in our laboratory, we have had the opportunity to examine in detail the 
tissues from several oral cases which ean be described under the term of he- 
mangio-endothelioma. Three cases have been selected for presentation in this 
report. Each case has been selected to illustrate some of the common features 
of this tumor type as well as some of the diagnostic problems often encountered. 


CasE 1.—The patient, an 8-year-old white male, was admitted to the hos- 
pital for the removal of a small growth on his lower lip (Fig. 1). There was 
a history of trauma in connection with the lesion. About six weeks previously 
the area had been pinched. There was considerable bleeding at the time, and 
in about one week a small pedunculated swelling about the size of a pea de- 
veloped at the site. When examined at the hospital it had increased very little 
in size. It was dark red in color, moderately soft and ulcerated. Except for the 
injury described the patient’s past history was negative. The growth was 
surgically removed by a wide margin. When the patient was observed three 
months later, the lip was completely healed, and there was no evidence of re- 
currence. 

Gross Observation.—The specimen received by the laboratory consisted of 
a small, dome-shaped piece of firm tissue approximately 9 mm. in diameter. It 
was a reddish mass covered by epithelium except for the cut edge which was 
moistly glistening with reddish pin-point areas. 

Microscopic Observations.—The sections revealed a densely cellular tissue 
with spaces containing a few blood elements (Fig. 2). Many vacuolated endo- 
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thelial-like cells were packed around the areas in which the vacuoles had ap- 
parently fused. Some hemosiderin and a number of degenerative-appearing 
cosinophiles were noted. The cytoplasm of the predominant cell type was abun- 


Fig. 1.—Hemangio-endothelioma of the lower lip (Case 1). 


Fig. 2.—High-power magnification of the operative specimen removed from Case l. ote the 
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dant, reticulated, and indefinite in outline. The nuclei were pale, either oval 
or very slightly spindle-shaped, and full of dark granular-appearing nucleoli. 
Mitotic figures were moderately frequent, about one or two to a high-power field 
in some regions. The cells were continuous with the stroma and tightly ad- 
herent to the walls of the spaces. They followed a course of infiltration into the 
surrounding tissue making the peripheral margins of the mass indistinctly out- 
lined. 

In summary, the diagnosis was hemangio-endothelioma arising from the 
subeutaneous tissues of the lip in which the endothelial cell was the main pro- 
liferating element. 


Cask 2.—A 15-year-old girl was admitted to the hospital for treatment of 
a growth in the roof of her mouth. According to the history, the mass first 
made its appearance about two and one-half years previously. There was no 
known trauma connected with its origin. Growth had been slow with little 
or no pain. On one occasion the growth became painful and bled for nearly 
twenty-four hours following slight traumatic abrasion, but otherwise it had 
caused little discomfort. Approximately three months before admission to the 
hospital the family physician had removed a large part of it with an electric 
cautery. It had recurred, however, until its size now approximated that of an 
almond. 

The patient’s past history was essentially negative except for the usual 
childhood diseases. Her maternal grandmother had died of carcinoma of the 
breast. The physical examination revealed a healthy white female. There 
were no cther physical defects except the lesion in the mouth. This was ex- 
amined and found to be a somewhat soft, smoothly globular mass, red in color, 
and located in the right half of the posterior third of the hard palate. It was 
attached by a broad indefinite base to the periosteum. Radiographs were taken 
of the sinuses, but nothing unusual was found. The palatal bones were not 
involved. 

The entire mass was removed at operation by a wide surgical excision with 
subperiosteal elevators. The patient’s postoperative condition was good, and 
there has been no recurrence to date (thirteen years). 

Gross Observations.—The tissue received in the laboratory was one-half of 
a somewhat elongated sphere which measured approximately 18 by 14 mm. 
On eross section the cut surface was a mottled, grayish red color. Most of the 
surface was covered by normal appearing mucous membrane. 

Microscopic Observations.—The sections showed the epithelium to be in- 
tact. Immediately beneath it was a dense wall of connective tissue which ap- 
proximated large, polyhedral cells. The central area of the mass showed exten- 
sive traumatic fragmentation. The cells in general were larger than ordinary 
endothelial cells, due, for the most part, to an increase in cytoplasmic substance 
which was distinctly vacuolated. An occasional dividing cell and several atypi- 
cal nuclei were observed. A conspicuous feature was the large amount of 
hyaline-like material between the cells (Fig. 3A). In some areas capillary spaces 
were distended with this substance (Fig. 3B). Other portions of the slide 
demonstrated the presence of abortive capillary spaces or channels apparently 
formed by the fusion of vacuolated cells. Around some spaces the cellular 
layers remained relatively few in number (Fig. 44). In others the spaces were 
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Fig. 4.—A, Another photomicrograph of Case 2 showing an area with a well-formed 
“capillary” lined by tumor cells. Note that the cells remain relatively few in number im- 
mediately surrounding the lumen; X<500. 3B, Photomicrograph near region shown in A. The 
capillary space shown in this area is surrounded by many cell layers; 500. 
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surrounded by a stratification of cells arranged roughly in zones, similar in 
many respects to the type of zoning described by Sweitzer and Winer" (Fig. 
4B). The lining cells were somewhat flattened, but they did not form a smooth 
wall. Erythrocytes and other blood elements were occasionally found. 

In summary, this was a hemangio-endothelioma which had arisen from the 
periosteal region overlying the hard palate. It was formed of endothelial cells, 
abortive capillary spaces, and a large amount of hyaline-like material. 


CasE 3.—A 67-year-old married woman came to the hospital on advice of 
her family physician, Oct. 13, 1933, for observation and treatment of a mass 
in her mouth. She gave a history of good health except for an attack of rheu- 
matie fever many years previously. About eight years before the patient first 
noticed a small raised spot in the roof of her mouth. She had been wearing ¢ 
poorly fitted upper vuleanite denture for several years prior to the appearance 
of the lesion. Except for a slight irritation, however, she had never experienced 
any subjective symptoms. A physical examination at the hospital showed a 
well-developed, slightly obese, adult female. Inspection of the oral cavity re- 
vealed the loose-fitting denture in place. When removed, it was found to cover 
a roughly circular growth on the right side of the palate starting at the gum 
margin in the region of the first molar and extending toward the midline. The 
lesion measured approximately 3 by 24 em. and was reddish gray in color. 
The surface was smooth except for a small necrotic area in the center. It was 
firm to palpation, nonmovable, painless, and did not bleed upon manipulation. 
No masses or abnormal nodes were found in the neck or any other region. 

Observations on First Biopsy Specimen.—A biopsy taken from the lesion 
the day of the patient’s first hospital visit, as received in the laboratory, con- 
sisted of two small pieces of reddish purple tissue, soft to firm in texture and 
glistening white except for an occasional small, ill-defined yellowish white patch 
of fibrosis. Each of the pieces was covered by normal appearing mucosa. Upon 
microscopic section an unusual and complex picture was presented. There was 
a somewhat thickened epithelial layer immediately covering fibrous tissue which 
contained several rather large, irregular vascular spaces as well as many small 
groups of poorly formed eapillaries (Fig. 54). Some of the areas were filled 
with red cells. Lining the spaces and scattered throughout the deeper sub- 
cutaneous tissue were what appeared to be atypical endothelial cells, large in 
size with indefinite cell boundaries, and rather small, atypical nuclei. Deeper 
in the section the cells were arranged into irregular groups or clusters separated 
by thick strands of stroma. It was difficult to establish the relation of the tumor 
cells to the stroma.. Visible in the fibrous tissue were scattered plasma cells, 
lymphocytes and phagocytes laden with hemosiderin granules. <A fine sprinkling 
of mitotie figures was observed. It was felt this was a neoplasm which might 
be malignant, but a tentative diagnosis of benign vascular tumor was made. 

Course of Treatment.—In view of an uncertainty in diagnosis it was the 
opinion of the clinical examiners that radium therapy should be attempted in 
treating the lesion. An appliance was therefore constructed and during the 
period from Nov. 6, 1933, to April 10, 1934, the patient received locally a total 
of 1200 mg. hours of radium. Meanwhile she stopped wearing her denture. 
following this therapy, there seemed to be a diminution in the size of the tumor 
mass, and for a while it was believed that the lesion was cured. In March, 1936, 


Virgil D. Cheyne and Hannah E, Silberstein 


Fig. 5.—A, Low-power study of the first biopsy taken from the primary lesion observed 


in the palate of Case 3 (October, 1933). The cells are not particularly characteristic of any 
known neoplasm. 8B, Second biopsy section taken from the area of the primary lesion ap- 
proximately three years later (August, 1936). Note the absence of blood channels in the 


area shown; xX<100. 
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Fig. 5.—C, Low-power photomicrograph of section thr igh an excised lymph node from 
the right cervical region (May, 1939). There is replacement if normal structure by metastatic 
hemangio-endotheliomatous tissue; X100. D, Photomicrogr:. 1 of node showing area in which 
the walls have broken down between adjacent vacuolai‘«: tumor cells. Note cytoplasmic 
remnants in the spaces; 430. 
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however, soon after the patient started wearing her denture again, there was 
an appreciable increase in the size. She was then observed more closely in the 
outpatient clinic, and in August of the same year the growth had increased in 
size sufficiently to warrant further treatment. Fulguration was tried this time 
after a small wedge of tissue was obtained for pathologic study. 

Observations on Second Biopsy Specimen.—The microscopic section at this 
time presented a picture that was still confusing (Fig. 5B). There was an 
anaplastic type of cell present, quite small in size and epithelioid in appearance, 
separated into groups by delicate connective tissue trabeculae. There was a 
conspicuous absence of blood cell channels or spaces. Upon close inspection of 
the individual elements in less anaplastic areas, however, they were found to be 
pavement-like in shape and closely adherent to one another and to the stroma. 
The nuclei were definitely endothelial but varied moderately in shape with 
oval and indented vesicular types present. Occasionally small nucleoli were 
discernible. The cytoplasm was faintly basophilic, finely reticulated, and at 
times abundant. A diagnosis of hemangio-endothelioma was made at this time. 
Before the patient was furloughed from the hospital the maxillary sinuses were 
transilluminated, but this failed to reveal any evidence of erosion or destruction 
of the walls. 

Approximately one year from the date of fulguration the area in question 
was again inspected, and the growth was found to have recurred to approxi- 
mately its former size and shape. There was now evidence of surrounding 
tissue involvement, and the whole mass seemed softer than at any previous 
time. The question was immediately raised as to whether this condition was 
evidence of a malignancy or merely a reaction from previous treatment. In 
January, 1938, ulceration occurred. As a consequence, an intensive series of 
roentgen-ray treatments was started. A total of 5700 r units was given intra- 
orally in daily doses of 300 r each. A local mucositis was incited, but there 

vas a marked regression of the mass. The patient made an uneventful recovery 
from this therapy except for a mild discomfort on the right side of the mouth. 
When dismissed from the hospital, it was noted for the first time that the tonsils 
were enlarged, and the anterior cervical glands swollen, firm, and painless. It 
was hoped this was only a temporary reaction; therefore, the patient was dis- 
missed with specific instructions to return if the swelling in the neck did not 
subside. 

Healing of the mouth lesion progressed slowly but favorably, as observed 
in the outpatient department. By October, 1938, the area was smooth and flush 
with the surrounding tissue for the first time. Meanwhile, however, the ton- 
sillitis and cervical lymphadenopathy continued. A firm, fixed lump became 
especially palpable in the right submaxillary region. Finally, on May 24, 1939, 
the patient was admitted to surgery for radical dissection of the right man- 
dibular and cervical nodes. She made a good recovery from this operation, and 
her course in the clinic has been excellent since that time. The region is well 
healed at present. Only a small constricting scar remains in the roof of the 
mouth, and the patient is able to wedr dentures again with comfort. 

Microscopic Observations of Metastatic Lymph Nodes.—Examination showed 
an almost identical picture for all of the nodes. The normal architecture was 
almost completely replaced by metastatic tissue. One such region is shown in 
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Fig. 5C in which the cells appear closely packed into ovals or cordlike strands. 
These cells are intimately connected with the stroma. In general, they are 
smaller than normal endothelial cells, varying in size and shape, and demon- 
strate a number of irregular, dark-staining nuclei. Oval, cuboidal, spherical, 
flattened, and long columnar forms are observed. In other areas (Fig. 5D) 
vacuolization of the individual cells has occurred with the formation of loose, 
indefinite capillary spaces merging into larger sinuses or channels filled with 
a faintly reticulated, pale-staining material. 

In summary, this was another hemangio-endothelioma which had arisen 
from the periosteal region of the hard palate. Although the clinical character- 
istics of the neoplasm were quite distinctive, this case was very reluctant in 
presenting a clear-cut histologic picture. After several months of observation 
and several biopsy studies, however, the distinguishing marks of a hemangio- 
endothelioma finally evolved. 

COMMENT 

The searcity of hemangio-endothelial tumors reported in the literature is 
likely due to the natural rarity of this class of neoplasms. On the other hand, 
this scarcity might be due to a lack of reliable differential criteria. Again, it is 
possible that the relative incidence may be dependent upon the point of view 
taken by the examining pathologist. It is obvious that if one follows the plan 
of discriminating rigidly against all angiomatous tumors with indefinite cellular 


morphology, the group will remain small. 

From the description of angiomatous tumors included in this report it is 
clear that the hemangio-endothelioma constitutes a specific tumor which can be 
positively identified. In it are incorporated the features of the endothelioma 


as well as many characteristics of the hemangioma, but it also can be said to 
possess individual distinguishing marks. Even though the histologic pictures of 
carcinoma, sarcoma, and endotheiioma all bear some points of similarity, sep- 
aration ean be effected if the outstanding differential criteria are sought. There- 
fore, definite standards for identification should be set for each type and these 
standards rigidly adhered to at all times in order to insure proper classification. 
The attending variations and the necessity of basing diagnosis of endothelial 
tumors upon cellular morphology rather than histogenesis is stressed in the 
present writing. With morphology, the clinical course of the neoplasm must 
always be considered. Case 3 of our series depended strongly upon the clinical 
history as a check on the final diagnosis. The slow progress of the lesion as 
well as the time lapse before metastasis occurred is shown in the case. This is 
«a characteristic of the hemangio-endothelioma. The cell type was definitely 
anaplastic and, for the most part, bore a close resemblance to epithelial cells, 
but the clinical course was quite far removed from carcinoma. 

In reviewing the cases in the literature as well as those presented here, 
one is impressed with the frequent relation between the onset of symptoms and 
definite trauma. A history of trauma was present in thirteen, 48 per cent, of 
the endotheliomas reviewed by Busman.’® Ludy’s report*? of an endothelioma, 
which started on the anterior portion of the scalp, developed after a series of 
hlows in the region. In three cases of hemangio-endothelioma out of six re- 
ported by Sweitzer and Winer®® the tumor occurred at the site of previous 
trauma. In spite of the close correlation, however, we believe that trauma itself 
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is of relatively little importance in the etiology of hemangio-endothelioma or 
in altering the benign condition of the tumor, but we do believe trauma can serve 
to aggravate potentialities already present in the tissue. 

Because the hemangio-endothelioma grows by infiltration, exhibits local 
destructive properties, has a great tendency to recur, may cause interference 
with function, and is known to form metastases, especially after the growth has 
existed for some time, it can be considered potentially malignant. In drawing 
favorable conclusions from reported cases, it must be emphasized that these 
have been carefully watched and treated. As soon as the presence of the neo- 
plasm was verified, treatment was usually started at once. Case 3 of our series 
illustrates the danger of metastases following a long and repeated irritation. 
We interpret this as meaning that all hemangio-endothelial cells possess feeble 
malignant potentialities rather than an inherent ability to transform from a 
strictly benign to a malignant condition. 

It is our belief that the more cellular the hemangio-endothelioma the more 
likely it is to form metastases. Dense proliferating masses of cells and undif- 
ferentiated forms are definite marks of tumor activity in most tumor types. 
The ability to form vacuoles and capillary spaces is characteristic of slow 
growth in the hemangio-endothelioma. The latter features were least marked 
in Case 3. Clinically, the tumor was the most damaging to the host of the 
eases reported. Cases 1 and 2 were well-differentiated hemangio-endotheliomas 
and formed a number of spaces or channels. Case 2 was particularly adept at 
this function; even in the least differentiated regions blood vessels were found; 
along with space formation a great deal of hyaline-like material was also ob- 
served. Apparently, hyaline-like formations are also a mark of slow develop- 
ment and relative quiescence. 

Endothelial tumors differ greatly from the carcinoma and sareoma insofar 
as they are of slower growth, do not produce metastasis until late, and offer a 
better prognosis. The excellent results which follow complete removal of he- 
mangio-endotheliomas are well demonstrated in the present cases reported. 
If aggravated long enough, however, whether from the knife, cautery, or elec- 
trie needle, they can and will metastasize. In Case 3 of our series twelve to 
thirteen years elapsed before metastasis occurred, five of which the patient was 
under direct observation at the hospital. In the meantime, the tumor had been 
subjected to all of the accepted methods of therapy. In spite of the course of 
the disease, however, the patient made an excellent recovery. 


SUMMARY 


The material presented and discussed in this report serves to correlate and 
supplement cir knowledge of angiomatous tumors. The characteristics of the 
endothelioma are pointed out, and the differential criteria and growth charac- 
teristics of the hemangio-endothelioma are described. Three case reports of 
oral hemangio-endotheliomas are presented in detail. 

According to the interpretation which is placed upon the histogenesis of the 
endothelial cell, the endothelial tumor may be regarded as a structure of meso- 
blastic origin. The histogenetic classification of angiomatous tumors, however, 
is less useful than the morphologic because it is difficult to demonstrate the actual 
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origin of endothelial cells. It is preferable to study the morphologic character- 
isties of the cell for identification. 

The number and character of cells and spaces are important diagnostic 
aids in the classification of blood tumors. Among others, the vacuolization of 
cells and the formation of abortive capillary spaces are distinguishing features 
of the hemangio-endothelioma. Clinically, the hemangio-endothelioma is a rela- 
tively benign growth, but it should be regarded as possessing malignant possi- 
bilities. The relative chronicity in the course of the neoplasm is considered, 
but this should not be an absolute factor in determining benignity. It is dif- 
ficult to remove a hemangio-endothelioma because of its manner of infiltrative 
growth. Dense relatively avascular types are indicative of greater metastasizing 
ability. Trauma seems to play an important role in its growth, and repeated 
unsuccessful attempts at removal are known to invite metastatic lesions. 

The hemangio-endothelioma is amenable to proper surgery. This method 
of treatment seems to be the most acceptable. Even though the tumor is a 
relatively avascular growth, however, the danger from hemorrhage should not be 
taken lightly. In the future, roentgen and radium therapy may prove of 
benefit, but for the present neither has been extensively used nor given a satis- 
factory trial. 
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A ROUTINE OF GENERAL ANESTHESIA FOR HOSPITAL DENTISTR\ 


Rosin M. Rankow, B.S., D.D.S.,* New York, N. Y. 


T HAS been well established that but a small proportion of the surgical pro- 

cedures in dentistry require the administration of a general anesthetic. In 
brief, general anesthesia is indicated for dental operations on very young chil- 
dren, in the presence of acute suppurative infections, and for certain very ap- 
prehensive and recalcitrant adults. Moreover, these groups of patients are 
more likely to present themselves for treatment at the emeryency dental service 
of a large hospital. In view of the fact that hospitalization in the vast majority 
of such cases is an unnecessary burden upon the hospital facilities, as well as 
upon the patient, efforts were directed toward establishing a careful routine for 
the administration of nitrous oxide-oxygen anesthesia by the dental emergency 
division of this hospital. 

An investigation of fifty selected dental cases requiring the administration 
of nitrous oxide-oxygen was instituted. Each patient was treated in a certain 
specific manner in order to create a precise routine that would permit of a con- 
trolled, expeditious management of their dental surgery problems. 

Patients were classified as to age, sex, dental diagnosis, psychic attitude (co- 
operative or uncooperative), premedication, nature of the induction and surgical 
anesthesia, and the time of operation, as well as the time the patient reecuperated 
prior to dismissal. Precautions as regards the contents of the stomach, bladder, 
and bowel, were given to the patients by the dental intern. Then, the patient 
was referred to the admitting physician for physical examination and approval 
as an anesthetic risk. This permitted an efficient flow of patients through the 
necessary administrative channels of the hospital while preparing the essential 
prerequisites for the administration of a general anesthetic. Prior to returning 
to the dental operating room, premedication in the form of a tablet of codeine 
(gr. 14), phenacetin (gr. 3), aspirin (gr. 5) was given to the patient. Children 
were given one-half this dosage. 

The armamentarium consisted of the adequate and necessary anesthetic and 
surgical instruments. The personnel was composed of the dental surgeon (in- 
tern), an assistant (hygienist), and the anesthetist (intern). In addition, each 
administration was supervised by the attending dentist and anesthetist. 

The rapid method of induction was employed throughout. This technique 
consists of the administration of 100 per cent nitrous oxide from 45 to 60 seconds, 
depending upon the reactions of the patient, until the first plane of surgical 
anesthesia is reached. Then 5 to 8 per cent of oxygen is added in accordance 
with the needs of the patient until the surgical level is established. The charac- 
ter of the respiration, rate, and quality of the pulse, and eyeball activity were 


*First Lieutenant, Dental Corps, United States Army, Station Hospital, Aberdeen Prov- 
ing Ground, 
ae the Dental Dept., Mt. Sinai Hospital, New York City, the Service of Dr. Harry A. 
Goldberg. 
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the more important criteria in determining this level. A practical index of 
cyanosis was the color and vascular recovery after pressure of the ear lobe. 


Upon signal of the anesthetist, the pharynx was carefully blocked off by 
a throat-pack, and pressure and rate of flow of the gases were adjusted to com- 
pensate for any gas loss through the oropharynx. The operation was then per- 
formed with both the surgeon and the assistant following all the instructions 
of the anesthetist concerning the condition of the patient. At the conclusion 
of the operation, the patient was flushed out with pure oxygen for several com- 
plete inhalations. Upon recovery the patients retired to a room adjacent to the 
operating room and were dismissed after twenty minutes. 


Although this investigation was created primarily to establish a precise 
routine, certain impressions concerning the relationship of premedication, co- 
operation, and brief inductions were noted. In this small series of cases there 
were no fatalities. Cases had been so well selected that actual operating time 
never exceeded ten minutes. In the experience of the author in over 500 ad- 
ministrations of varied general anesthetics during the past year, nitrous oxide- 
oxygen may assume toxic characteristics if given more than ten minutes. It is 
most essential in prolonged cases to transfer the patient over to ether-oxygen 
anesthesia, employing the nitrous oxide-oxygen as an initial induction agent. 


TOTAL NUMBER OF PATIENTS 


INFEC THONS 


ACUTE INFECTIONS 


29 
FEMALES 


PRE-MEDICATE 


-MEDICATED 


BREF PROLONGED 1NDVCTION BRIEF INDUCTION PROLONGED 


Diagram I. 


Diagram I, a preliminary report, illustrates the marked uncooperation of 
the nonpremedicated patients, both children and adults. In addition, every un- 
cooperative patient was induced with difficulty. Approximately forty-five min- 
utes elapsed from the time of premedication to the time of operation. This en- 
haneed the potency of even the relatively small dose of codeine when administered 
by the vral route on an empty stomach. A future work is planned for the de- 
tailed study of premedication in relation to nitrous oxide-oxygen anesthesia. 
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COMMENT 


This plan of combined responsibility has greatly increased the value of the 
dental emergency service to the community. It has permitted selected opera- 
tive procedures without hospitalization of the patient, thus releasing hospital! 
beds for more acutely ill patients. In addition, this routine has become a valu- 
able educational medium for the dental intern in gaining an appreciation of the 
place of the general anesthetic in dental surgery. Each intern was first re- 
quired to prepare himself in the fundamentals of anesthesia for general surgery. 
Then, he was given specific training in the dental emergency division. 

Assuredly, a certain conservative attitude rather than a rash approach to 
the risks of general anesthesia has been instilled. If anything, the desirability 
for separating surgeon and anesthetist into two entities has become a must in 
the minds of all who have participated in this program. It is difficult to 
visualize the performance of a meticulous dental operation by an operator acting 
as both surgeon and anesthetist. Surely, the responsibility and details of taking 
a patient into the unknown warrant the individual attention of the anesthetist. 
The surgeon must concentrate intensely upon the surgical problem without 
wavering even seconds for anesthetic adjustment of the patient. It is those 
seconds which may make the difference between the uneventful and the tragic 
administration of general anesthesia. 


SUMMARY 


A precise routine and adequate personnel are essential for the successful 
administration of a general anesthetic for selected dental emergencies. 


FACTS AND FANCY IN DENTAL MORPHOGENESIS 
Dr. JACOB YARDENI, JERUSALEM, PALESTINE 


HE mechanism of mastication is composed of various organs: jaws and 
teeth, palate and tongue, joint and muscles. 

From the phylogenetic aspect each separate organ is a problem by itself, 
particularly the teeth. In studying the history of teeth we must search the dim 
past for fossil remains in widely removed geologic eras. Some authors begin 
with the Paleozoic era, some 500 million years ago. We shall be content to go 
back merely 190 million years, beginning with the Mesozoic Age (Table 1). 

It is rather strange that professional odontologists have taken so little 
interest in this field of research in view of the fact that an ideal record of 
organic evolution is preserved in the teeth, and that the order and species of 
many animals are defined according to the shape of their teeth. The real pioneers 
in this field were paleontologists and zoologists. One cannot help, therefore, but 
agree with Gregory that ‘‘the dentists attempt to analyze the complex evolu- 
tionary history of the human dentition merely by inspection of modern man 
teeth, and without benefit of more than a minimal comparison with other mam- 
mals, recent or fossil. Thus all the treasure which has been expended in exposing 
the actual fossils, the only reliable basis for historic odontology, has been, so 
far as many dental colleges are concerned, practically wasted.’’ 

Let us begin our review with the simplest tooth form of a living reptile—a 
crocodile, for example. Its dentition is isodontic, composed of polyisomeres or 
structural reduplications; lost teeth are replaced by new generations which 
evolve from the same matrix; its caniniform molars correspond to the earliest 
developmental stage of the Permo-Carboniferous era. 

There is another reptile from South Africa which, though a fossil from the 
Triassic Age, is nevertheless much further advanced. This is the Cynodont, 
of the Theriodontie suborder, classified by Osborn as a Protodont. 

The teeth of this animal bear greater resemblance to those of a primitive 
mammal. They are in fact promammal. Their dentition is differentiated into 
groups, specialized as they are for a predatory life. Their occlusion, however, 
is primitive: the upper teeth simply hang over their lower mates. 

Neither of these dental types set out on their respective careers with 
completely developed patterns, for a process of gradual modification had been 
going on since the first day of Creation. It is even supposed that the teeth of 
the erocodile underwent a secondary simplification through a process of re- 
gressive evolution. 

In man, on the other hand, we see a variety of forms representing, however, 
a unity of design. The dentition is heterodont. The front teeth perform a 
shearing function, while the molars are widened transversely and have a 
erinding surface. What beauty and strength are revealed by their curves and 
cusps, grooves and culeci! Each has its function and its proper assignment. 
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Although no great similarity is apparent between the teeth of mammals and 
those of reptiles, there must nevertheless have been a period of transition— 
each form represents only a step on the scale of development, a link in a lone 
chain of evolutionary history. The present complex pattern of a mammalian 
molar was no doubt hammered out from a primitive form through gradual 
modification and may, therefore, be regarded as a synthesis of many factors. 
Many components, both genetic and functional, have contributed toward its 
development. 

The scientist who laid down the foundations of evolution was an Englishman. 
Evolutionary traits are deeply ingrained not only in the English character, 
but in English political institutions, customs, and manners, as well as in their 
educational system. ‘‘Let things develop by themselves; don’t interfere. In the 
struggle for existence the fittest will survive by a process of natural selection. 
It is only a question of time.”’ 

Darwin was 23 years old, half theologist and half naturalist, when he 
embarked on the Beagle and set out for South America and the Galapagos Isles 
in the year 1832. Like Noah, he collected species of the rich fauna there and 
brought them aboard his Ark. The study he subsequently made of certain 
variations, which eventually gave rise to new forms, provided the basic mate- 
rial for his life work, On the Origin of Species. 

In order to investigate the origin of teeth in the light of the theory of 
evolution, it is necessary to survey the distant past and to analyze the various 
recent forms, for the genesis of recent teeth as of all the other organs is rooted 
in the past: extinct fossils survived in new forms. 


TABLE I 


MAJor DIVISIONS OF GEOLOGIC HISTORY 


ESTIMATED TIME SINCE 
ERA PERIOD BEGINNING OF ERA OR PERIOD IN 
MILLIONS OF YEARS 


Cenozoic (age of mammals) Quarternary 1 
Tertiary 55 
Mesozoic (age of reptiles) Cretaceous 120 
Jurassic 155 
Triassic 190 
Paleozoic (age of ancient life) Permian 215 
Carboniferous 300 
Devonian 350 
Silurian 390 


Various explanations were given to the formation of the pattern of mammal 
teeth. There are, however, two main schools of thought, which, although they may 
appear conflicting, actually complement each other. Both theories were promul- 
gated by well-known paleontologists. 

A point of interest is that one of these, advanced by Cope-Osborn in 1883- 
1907, is better known in the United States, whereas the other, advanced by 
Bolk in the years 1912-1930, is more widely accepted in Europe, where it was 
first conceived. 

The continual outcropping of new theories bears testimony to the fact that 
there is not yet a unified, comprehensive anc satisfactory explanation, and that 
the field for research still remains open. 
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We shall, however, let the theories speak for themselves. Cope-Osborn 
turned to direct sourees and examined numerous fossil mammals exposed in 
Wyoming, New Mexico, and England. After classifying their findings and 
establishing the homologues in the cusps of the molars, they came to the 
conclusion that the mammal molar originated from a tritubercular pattern, with 
one dominant and two accessory cusps. The main cusp represented the homo- 
logue of the primitive haplodont (single cone) reptilian tooth and was therefore 
termed Protocone (protoconid in the lower molar). 

The cusps in the upper and lower molars (Fig. 1) were arranged in the 
form of reversed triangles. The protocone is situated orally, the protoconid 
vestibularly. At the base of each triangle there are two smaller cusps: the 
paracone and the metacone. Most of the mammals, such as the insectivora, 
ungulates, carnivora, and primates had passed the tritubereular stage. As to the 
real origin of the tritubereular type, Cope-Osborn assumed that it derived from 
a more primitive triconodont type in which the cusps were arranged in a fore 
and aft position, or anteroposteriorly. Such a triconodont molar was common 
in a small Jurassic fossil, an insectivora the size of a eat, called the Tri- 
conodon. 

UPPER 


pa me 


end 


Fig. 1.—pa, paracone. me, metacone. pr, protocone. hy, hypocone. prd, protoconid. pad, 
paraconid. med, metaconid. hyd, hypoconid. end, endoconid. 

The human eanine, too, with its three vestibular lobes may serve as an 
example of this type, if we disregard the cingulum. According to Cope-Osborn, 
the transition from a triconodont molar to a tritubereular type was effected by 
the folding of the lateral cusps in opposite directions: inward in the lower and 
outward in the upper molars. 

In the course of time, however, fresh evidence was established which 
contradicted Cope-Osborn’s theory. The triangle in the tritubereular mammal] 


tooth is asymmetric, whereas in the symmetrodon, wrongly considered its 
forerunner, the triangle was symmetric. Further study confirmed the hy- 
pothesis that the origin of the mammal teeth is neither the triconodon, nor the 
symmetrodon, but another branch—the pantotherium (see Table I), a Jurassic 
mammal from which arose both the marsupials and the placentals. 
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The function of mastication was similar to that of mammals—the condyle 
entering the fovea of the squamosum. 

Later investigations threw new light on the conception of the quasi- 
transition from the triconodont to the tritubereular type through the flanking 
of the accessory cusps. According to Sympson and others, the triangle in the 
Pantotherium and Amphidon (of the suborder of Symmetrodonts) was formed 
in situ (and not through rotation) by the appearance of the amphicone on the 
slopes of the previously single protocone. 

The amphicone corresponds to the para- and metacone that were to appear 
later in the Insectivores of the Cretaceous period. Thus both types, the tri- 
conodont and the tritubereular molar, sprang up independently. 

A recent instance of a trigon formation may be seen in the second mandibu- 
lar premolar, where the single lingual cusp, the ‘‘amphiconid’’ is sometimes 
subdivided into two: the paraconid and the metaconid. Thus, in the process 
of differentiation, a haplodont tooth changed into a bicuspid (addition of an 
amphicon to the protocone), and, subsequent to the splitting of the amphicone, 
it assumed the shape of a trituberculate type. Apart from this, Wortmann and 
Seott found that in Mesonichidae of the Creodont Order the fourth premolar 
approached the molar pattern, and that the molar arose from the compressed 
primitive premolar through the addition of a cusp at the heel of the tooth. This 
discovery gave rise to the ‘‘Premolar Analogon Theory,’’ i.e., the complex 
molar pattern is a later stage of the structural development of a bicuspid tooth. 


Cen. 


milrasiJur. |Cret 


Per 


Fig. 2.—Chronologic distribution of the lower mammalian types (Romer). Mar., Marsu- 
pialia. Pla., Placentalia. Mul., Multituberculata. Tri., Triconodonta. Pan., Pantotheria. Sym., 
Symmetrodonta. 


The question of the modifying factors required revision as well. Roese, for 
example, raised the question as to how mastication could influence the relief of 
a completed functioning tooth, since it is in a plastic condition only during 
the period of development when it lies beneath the gums. Osborn retorted that it 
was the change of the genoplasm which caused modification in the relief of 
teeth. 

It is logical, however, to assume that the muscles of mastication and the 
movements of the mandible were among the factors that brought about evolu- 
tional changes. As Gregory states: ‘‘Since the teeth were at different distances 
from the fulerum or quadrate-articular joint, their several leverages and 
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moments of inertia differed accordingly, so that they began to exhibit at an 
early stage the functional differentiation into incisors, canines, premolars, and 
molars. 

The mutual impact of the antagonists served as an additional important 
factor of differentiation. As a consequence of this impact, grooves and sulci 
were formed, and additional cones sprang up: the hypocone in the uppers, and 
the hypoconid in the lowers. The triangle was thus modified to a square. 
In the lower molars, or the distal side of the trigone, a low extension or heel 
has developed, viz., the talonid with one cusp (hypoconid) or two cusps 
(hypo- and endoconid). This primitive molar type was termed a tuberculo- 
sectorial molar. The protocone entered the basin of the heel as a pestle fits 
into a mortar. 

As time went on, new contradictions were discovered in the Cope-Osborn 
theory. In the light of fresh evidence, confusing errors were found in the cusp 
terminology. The identification of the cusps according to Osborn’s ‘‘key’’ became 
difficult. It was pointed out that in analogy with the lower jaw, the cusp which 
first appears in the upper molar during the period of development is likewise 
the vestibular one (to which Osborn erroneously applied the term ‘‘paracone’’), 
and this cusp is likewise the first to caleify. Hence the so-called paracone is in 
fact the historical protocone. 


If we are to retain the terminology suggested by Osborn, it is well, at all 
events, to keep in mind the fact that in the upper molars it is the external 
paracone and not the protocone that is the homologue of the reptilian conical 


tooth. 

The accuracy of the above statement is borne out by the fact that the main 
cusp of the molor is homologous to that of the premolar. Cope and Osborn 
themselves do not deny this, as far as the lower teeth are concerned. There is 
not the least doubt, however, that the same relation of. cusps existed in the 
upper molars as well. The paracone should accordingly be considered as the 
main cusp, just as the protoconid is the main cusp in the lower molars. 

These findings restricted the scope of the applicability of the Cope-Osborn 
theory and did away with its universality. Cope and Osborn should, however, be 
given great credit for the painstaking exposition of much of the fauna of the 
Mesozoic and the Cenozoic Ages, for they have indeed added substantially to 
our store of knowledge. The difficulty lay in the mastering of their material, 
dispersed as was its nature. The pioneer work of these men was successfully 
continued by Gregory who devoted thirty-odd years of his life to the systema- 
tization of the fossil material and to the search for intermediate forms and 
missing links. Gregory concerned himself chiefly with the establishment of 
facts as opposed to the expounding of theories. The results were very gratifying 
indeed, for he was able to bring to the front door of the profession factual 
material consisting of ten progressive stages in the transition of forms, from 
the primitive to the recent, in one complete genetic chain. His successive ex- 
ponents and models are a convincing seriation of organic evolution. A brief 
outline of his scheme follows. The first most primitive stage is represented by 
the Theromorphs of the Permian Age. The second stage was marked by the 
appearance of the amphicone on the slopes of the protocone. The representa- 
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tives of this group are the Cynodont and the Diademodon, both of the Triassic 
Age. In the third stage we see the Jurassic Pantotherium with molars widened 
transversely. 

The following Jink is filled by the pro-tritubereulate Cretaceous Deltatherid- 
ium, a fossil placental from Mongolia. 

In further stages, teeth were identified, and homologues traced from the 
insectivore Didelphodus of the early Eocene through the Anthropoids and the 
Piltdown race to Modern Man. The tritubereulate tooth of Didelphodus, 
through the development of the hypocone, gradually passed into a placental 
stage. 

Gregory’s firsthand knowledge of the great collections bearing on the sub- 
ject is very helpful in leading us through the labyrinth of changing forms and 
successive ages. Gregory’s approach to his investigations were purely scientific. 
Not permitting himself to be carried away by Platonic idealism, he built up a 
philogenetic ramification, adhering strictly to the facts, and explained the 
derivation of the complex from the simple, as accomplished in a long process 
of differentiation. Osborn’s nomenclature (Fig. 3) constitutes a more con- 
venient method of describing the variegated molars in the numerous orders of 
mammals than that in common use. 
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Fig. 3.—Names of the cusps of the upper (A) and lower (B) molars of Dryopithecus according 
to the Osbornian system (Gregory). 

It is easier to travel on the highroad of morphology if landmarks are set 
up in the form of brief expressive terms accepted by the profession as a whole. 
Osborn’s nomenclature offered just such terms, and before long they were 
adopted by paleontologists the world over. In his book, Vertebrate Paleon- 
tology, Romer says: ‘‘ While we must divest the names of their phylogenetic 
meaning, it remains true that starting with a primitive placental the trituber- 
cular nomenclature is an excellent tool for the description and comparison of 
placental molars.’’ 

Despite the fact that historically the paracone is the original reptilian 
cone, the protocone is the main grinding cusp, from the functional aspect, since 
it articulates with the talonid, whereas the rest of the cusps are merely adjuncts 
in the masticatory process. The conception of the protocone as of the main 
cusp is therefore justified functionally, at least, if not historically. The proto- 
eone, although a later formation, developed in function and acquired the new 
dignity of a dominant cusp. 

The dental profession cannot acknowledge its obligation to the paleontolo- 
gists better than by following in their footsteps and paying more attention to 
the historical development of the teeth. 
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The description of teeth as consisting of separate lobes has given rise to the 
erroneous conception of conerescence which is rightly rejected by most investi- 
gators. We ought rather to make greater use of the apt terminology of Osborn, 
barring the minor inconsistency with regard to the protocone. 

Analogous objections were raised in the past against the use of the molar 
relatior as a key for orthodontic diagnosis. Nevertheless there is hardly a 
single orthodontist to whom this key has not been of occasional assistance, and 
only recently, moreover, fresh evidence was brought forward by Elmann, of the 
constant relation of the lower six-year molar to the mandible. 

The description of the development of the articulation should likewise take 
phylogeny into account. First comes the shearing occlusion with no proper 
articulation. Teeth were overhanging and alternating, fitting into interdental 
embrasures. Next, the tuberculo-sectorial dentition with the development of a 
crushing function: the protocone moves in the basin of the talonid. And lastly 
the recent complex occlusal relation according to the condylar guidance and 
the cusp interdentation. 

Cope-Osborn-Gregory established the fact that teeth, like the skeleton, 
brain, and other organs, derived through differentiation from a simple funda- 
mental type, and that it is possible to restore a family tree based on teeth, as 
well as on any other landmark. Their theory met with great opposition, how- 
ever, for many reasons. For one thing it lacked universality, since it dealt with 
the origin of cheek teeth only. Besides it made an attempt to solve the problem 
by approaching it from one direction only, viz., solely on the basis of paleon- 
tologiec evidence. It may be pointed out in this connection that whereas in 
mathematics the entire science may be developed from a single point, in biology 
conceptions run in a stream embracing many branches of science. With regard 
to dental morphology it was Bolk who corroborated the paleontologie evidence 
by investigating the whole complex of tooth formation, particularly the em- 
bryonic stage, in accordance with the biogenetic law which states that the de- 
velopment of the individual generally runs parallel with that of the species as 
a whole. Thus, Bolk is convinced that a histologic section throws great light on 
the whole mystery of morphogenesis. 

Bolk set out with Cope-Osborn’s conception of a triconodont tooth as the 
basic element or, to be more exact, the unit of construction from which mammal 
molars are derived. Apart from this, however, Bolk’s theory is widely divergent 
from that of Cope-Osborn’s. To begin with, Bolk’s hypothesis ineludes all groups 
of teeth, even the anteriors. Secondly, and this is the main feature of his theory, 
Bolk attempted to eut the Gordian knot which was formed around the problem 
of the differentiation of the diverse cusps, by assuming that two triconodont 
teeth had taken part in the formation of one mammal tooth, whether anterior 
or posterior. Bolk assumed that the reptilian matrix which ordinarily produced 
many successive generations of one tooth family, as a mode of continuous re- 
placement of lost teeth, now concentrated its creative ability on the production 
of a single tooth. 

The mammal tooth is thus a double structure formed of two odontomers. 
Each odontomer represents a single triconodont tooth. The vestibular side was 
called protomer, the oral, deuteromer. A sexitubercular molar is often found 
in our patients’ teeth (Fig. 4). Bolk’s hypothesis enables us to see in the 
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variety of tooth forms a unified homologie scheme: the anteriors, like the molars, 
are composed of two odontomers, their cusps being reduced in the process of 
specialization or adaptation to a shearing function. 

We may see the protomer in the three mamelons of the incisal edge in 
a newly erupted incisor (Fig. 5), and the deuteromer in the cingulum, which 
is frequently subdivided into two or three small elevations (Fig. 6). 


Bolk discovered triconodont incisors in a lizard and a dog, as well as in 
primates. A curious feature was observed in the incisors of the ancient Mayas. 


They had been filed into a triconodont shape, with the evident object of beauti- 
fication. This is not mentioned here in support of Bolk’s theory, but comes to 
mind involuntarily, as an instance of the subconscious imitation of extinet forms 
which have survived in the dim memory of a primitive tribe. 


Fig. 5. Fig. 6. 


Bolk’s views were verified by his interpretation of histologic slides, in 
which he sees revealed the last remnants of a long process of phylogeny. He 
draws our attention to the lateral lamina (lateral enamel strand) invariably 
attached on the vestibular side, whereas the general lamina has its connection 
with the tooth bud on the oral side. Thus we see in a mammal tooth bud two 
laminas of equal value. A reptilian tooth develops from a single lamina. Bolk 
concludes that two reptilian components contributed to the formation of one 
reptilian tooth. Fig. 7 illustrates this concentration of the formative ability 
of the reptilian matrix: one mammal tooth bud may be considered as two rep- 
tilian buds, separated by the enamel cord, which is a central epithelial extension 
of the enamel organ. Bolk termed this cord enamel septum which accordingly 
represents an additional proof of his dimer theory. Bolk insists most emphat- 
ically that his concentration theory must under no circumstances be confused 
with the Conerescence Theory of Roese, Ameghino, Leche, and others. These 
authors assumed that each cusp or each center of calcification represents a 
separate reptilian tooth, and that a multitubereulate mammal tooth is formed 
by the coalescence of simple reptilian cones, both longitudinally and transversely. 
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Bolk does not find any histologic evidence of longitudinal conerescence or fusion, 
whereas the enamel septum apparently testifies to a process of transversal con- 
centration. 


Another feature which likewise contradicts the Ameghino-Roese theory may 
be seen in the continuous enamel coating of an elephant molar, which lacks the 
separation of the lobes by cement, as we should have expected according to the 
eonerescence theory. In pathologic cases of fusion of the second and third 
molar, a cement layer is, in fact, interposed between them. 


The hypothesis of the formation of the triconodont tooth through the longi- 
tudinal fusion of three conical teeth is unreasonable, since it contradicts both 
the paleontologic and the embryologic evidence. 


Bolk’s theory was not met with common agreement, by any means. Gregory 
rigorously questions the basis on which it is formed. ‘‘Bolk took it for granted 
that the way in which a tooth is formed is a complete and trustworthy guide to 
the evolutionary succession of its adult ancestors, an inference for which not 
a particle of direct evidence has come to my notice.’’ 


Adloff wonders ‘‘how it happened that two teeth only of a whole matrix 
family contribute to the formation of a mammal tooth? What is the fate of 
the others? Were they lost or suppressed?’’ Adloff was evidently unfamiliar 
with the widespread biologic phenomenon that, side by side with the activation 
of one growth center, there may be a correlative suppression in another regic:.. 


General 


~dental lamina 


Fig. 7.—A, Two generations of one reptilian matrix. B, A dimer tooth of a primate. (Bolk.) 


It would be equally erroneous to assume that the other teeth of the same 
family materialized in the successional mammalian teeth, since the reptilians 
likewise have in the.embryonic period two sets of teeth in each jaw (Fig. 8). 
Their dentition is distichous, similar in this respect to that of the diphyodont 
mammals which have both a milk dentition and a permanent one. The real 
difference lies in the fact that in the adult reptile both rows function simul- 
taneously: the teeth of both sets erupt in the long jaw of a reptile in one 
continuous row, whereas in the mammals a retardation must have taken place, 
the second dentition erupting successively, after the first had shed out. The 
difference lies merely in the time factor, i.e., in the length of life. 

Thus in reptiles we must distinguish between two phenomena: Stichoboly, 
or alternation of the two sets (stichos-row), like diphyodontia in mammals, and 
Polyphyodontia or continuous replacement of teeth by the same matrix. Poly- 
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phyodontia is an infantile mode of adaptation, a succession of individual teeth, 
as a method of keeping the dentition fit to furction, similar to continuous erup- 
tion in the teeth of mammals; whereas diphyodontia connotes the succession of 
two sets of teeth. In connection with the replacement of the two series of teeth, 
Bolk offered an «xceedingly witty explanation to still another phenomenon which 
had not been adequately clarified by the theories prevalent in his time. 


Hochsteter and Norberg, and later Orban, presented an embryologic sec- 
tion of a six-year molar having a successional lamina, exactly like the tooth bud 


of a deciduous molar. The molar was, however, a permanent tooth, and the 
one which developed from this successional lamina was, in actual fact, the 
second molar. Bolk assumes that the six-year molar is the persistent third molar 
of the deciduous dentition. This third milk molar still persists in the New 
World apes. On the other hand we frequently come across milk teeth persisting 
in the dentition of adult individuals—the canine or the second milk molar. 

In marsupials and in insectivora, the milk teeth likewise carry on their 
function in the mature dentition. The successional lamina of the six-year molar 
is therefore regarded by Bolk as a phylogenetic remnant, which testifies that 
this tooth belongs to the deciduous dentition. M, is thus the first molar, and 
M, consequently, the second. The third molar is lost, as is the last premolar, 
which was suppressed after the third milk molar had become persistent. Bolk 
calls this phenomenon terminal reduction, a tooth being lost at the end of each 
group of teeth. 


En.4+ 
Fig. 8.—Ez., Exostichos. Endostichos. 


This assumption of Bolk’s may explain another controversy, i.e., that of the 
distomolar which occasionally occurs. This supernumerary fourth molar could 
not fit into the accepted tooth formula of the placental mammals which have 
only three molars. The puzzle is solved, however, if we agree with Bolk that 
this fourth molar should actually be considered as the third, thus conforming 
to the orthodox placental formula. 

It is to be regretted that we have not yet arrived at the experimental 
stage, for it is only by means of experiments that the various theories on the 
phenomenon of teeth formation can be verified. Bolk’s theory, however, has 
its weak points. The chief of these is that it is too schematic, too theoretical. 
It is based on the primitive assumption that a complex form can be explained 
by the summation of the simple units, as if it were a construction composed of 
separate parts. Function and the role it plays in the morphogenesis have no 
room in Bolk’s scheme and remain outside the scope of his investigation. Any 
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attempt, however, to find a phylogenetic explanation of tooth morphology is 
useless unless this elementary factor is considered. 

I should like to conelude with a legend. When the Lord came down to 
Mount Sinai to bestow the Law upon His people, all the other mountains strove 
for the privilege, each asserting that it alone was worthy of the honor; Mount 
Tabor wandered out of Persia into Palestine and Mount Carmel out of Spain. 
But the Lord said: ‘‘They are all hump-backed mountains, for their peaks 
were defiled by idolairy. Mount Sinai alone is pure,’’ and Sinai it was that 
God chose for His site. 

This beautiful legend was related to account for the mountainous topog- 
raphy of Palestine before its voleanic character was understood. Perhaps future 
investigation will disclose the legendary character of many so-called scientific 
theories now current. 
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Case Reports 


CASE NO. 73 
MALIGNANT EPITHELIAL TUMOR OF MANDIBLE 
IN CHILD AGED 9 


M. S. AISENBERG, D.D.S., BALTIMORE, MD, 


History.—The patient is a male, 9 years of age, who presented himself 
because of a swollen jaw. The patient’s mother stated that the duration of 
the growth was about six weeks. The first x-ray revealed a carious molar, 
which had a putresecent pulp (Fig. 1). The first molar was extracted, along 
with the second deciduous molar. No attention was directed to the unusual 
space between the first permanent and the second deciduous molar. After 
extraction the swelling increased; there was no suppuration, but a filling in 
with a pinkish tissue. At this time I was called in consultation. Recognizing 
that the growth was of the expanding type, the enlargement coming from 
within, I immediately suspected it to be a malignant tumor. Biopsy was taken, 
and the report from the hospital pathologist favored the diagnosis of adam- 
antinoma. I felt that there was good x-ray evidence (Fig. 2) for a diagnosis 
of osteogenic sarcoma. The slide of the biopsy and a slide from the excised 
jaw were sent to Dr. K. H. Thoma for an opinion. 


Fig. 1. 


Pathologic Examination.—The specimen was received in the Laboratory 
of Oral Pathology of Harvard University. It was examined by Dr. Thoma, 
Dr. Wolbach, and Dr. Bennett of the Department of Pathology. All have 
agreed that it is a malignant epithelial tumor (Fig. 3). While the x-ray makes 
one think of osteogenic sarcoma, it is certainly not borne out by the micro- 
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scopic findings. All felt that the bone changes are merely a reaction of the 
bone to the tumor formation. The arrangement of the epithelial cells varies 
in the two slides. The clumping together of the cells in the excision specimen 
would more or less indicate that the epithelium has originated from odonto- 


Fig. 3. 


genic tissue, and on this basis it is possible that this tumor might be called a 
malignant adamantoblastoma. Dr. Wolbach suggests that it be called just a 
malignant epithelial tumor, because there has been seen a similar case in the 
Children’s Hospital, Boston, which later recurred as a frank carcinoma, grade IV. 


Announcement 


The New York Society for Oral Diagnosis will meet on Jan. 20, 1943, at 9 P.M. at 
Squibb Hall, 745 Fifth Ave., New York City. 
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CASE NO. 74 


GINGIVAL HYPERTROPHY DUBE. FO-MYELOGENOUS LEUCEMIA 


H. Mason, D.D.S., Mipptetown, N. Y. 


MAN, aged 60 years, was seen at the office because of a marked gingival 

hypertrophy, which he had had for a little over a year. When the con- 
dition started, the lymph nodes of the neck became enlarged. X-ray treatment 
reduced the nodes to normal; similar treatment directed to the gingival hyper- 
trophy had no visible result. His white count was 6,000, and clotting time, 
4 minutes. 

Examination.—In the maxilla, the right second molar, left second molar, and 
the two canines were present. There was a mass of tissue around these teeth, 
but the edentulous part was normal. In the mandible, all the teeth from the 
first premolar on the right to the first premolar on the left were present. 
Around these the gingiva was markedly hypertrophied, to the extent that part 
of the crowns of the teeth were covered. The teeth were loose and sore. The 
gingival tissue was subject to hemorrhage from the slightest injury. 

Course of the Disease -—On Nov. 22, the maxillary left second molar was 
extracted, the socket was packed, and although there was some bleeding, the 
recovery was uneventful. The hyperplastic mass decreased in size here. On 
Dee. 10 the patient returned because of soreness and pain in the mandibular 
right first premolar, canine, and lateral incisor. He insisted on having them 
extracted. I extracted the three teeth and excised a piece of tissue, which was 
sent to the New York Health Department. Their first report was lymphosarcoma, 
but later they changed the diagnosis to plasma cell granuloma. On Dee. 13 a 
hemorrhage began, which was checked with adrenalin chloride and a compress 
held with modeling compound splint. The dressing was changed each day ; three 
days later the bleeding had stopped completely. 

Dr. K. H. Thoma of Boston, who was consulted regarding this case, re- 
plied as follows: ‘‘The most likely disease that the patient might have is 
aleucemic leucemia. You will find this disease described in my book on page 
1191, with a ease report. The diagnosis is made by a differential blood count, 
which shows abnormal and premature white cells, but not an increase in number 
of the total count. The fact that you state that the Health Department 
found cells in the tissue which made them think it might be a lymphosarcoma 
seems to me significant, as was also the inflammation and tendency toward 
necrosis of the gingiva.’’ Dr. Thoma also asked for photographs, which were 
taken at this time and are reproduced in Figs. 1 to 3. 

At a later visit, new information, which the patient had withheld, became 
available. He had been examined at the Presbyterian Hospital in New York the 
previous March. A biopsy had been made from the sternal marrow which 
showed modified lymphoblastic bone marrow, with an increase in cells, especially 
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young myelocytes, and the suggestion was made that the patient was suffering 
from a subacute myeloid leucemia. The hospital advised against extraction of 


teeth. 
The recovery from the extractions, done without the knowledge of this ex- 


amination and advice, was uneventful, except for the difficulty in controlling 


the bleeding. 


On Jan. 11 the patient reported again at the office for another extraction. 
On examination it was seen that the patient had marked ecchymosis around the 
On Jan. 12 the right maxillary third molar was extracted ; the wound 
On Feb. 24 a mandibular central incisor became painful 
In 


March he appeared for further extractions, but on the advice of my brother, 


left eye. 
healed uneventfully. 
and had to be removed; the recovery from this extraction was uneventful. 


4 
4 
| 
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Fig. 1. 
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B. Mason, who is his physician, I refrained, because of his physical condition, 
which had become much worse. On April 2 he saw my brother again, for dizzy 
spells which had come on a few days before. He received a transfusion of 250 
c.c. of blood. He improved, and two days later received another transfusion of 
300 ¢.c. of blood. He was greatly improved after this, until April 12, when he be- 
gan to feel tired and nauseated. By April 27 his condition was serious, with 
noises in the head, increased nausea, and by May 1, he was extremely weak. 


The blood picture on May 5, 11, and 15 is shown in Table I. 


TABLE I 


EOSINOPHILES 


“1% 


MYELOCYTES 


WHITE BLOOD 


~,| NEUTROPHILES 
LYMPHOCYTES 


o 

DATE 

_|MONOCYTES 
META- 

MYELOCYTES 

SIBAND FORMS 


A few basket cells 
and nucleated 
red cells, 5%— 
marked anisocy- 
tosis and poi- 
kilocytosis ; 
polychromato- 
philia and 
achromasia 

5/11/42) 2,270,000) 35 | 3,561,000) 89 | | 36 Occasional basket 

cell 

5/15/42) 3,000,000 3,100,000 Occasional basket 

cell. Blood 

platelets— 

332,000 


2,000,000 2,480,000 


On May 16, he expired. Cause of death was given as myelogenous leucemia. 

Histopathologic Findings of Excised Gingiva—A slide made from the ex- 
cised gingiva was sent to Dr. K. H. Thoma, Department of Oral and Plastic 
Surgery, Harvard University. He reported the following: 


2 
° 
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Fig. 3. 
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Microscopic examination showed a heavy infiltrate of myelogenous cells in 
the corium, which was greatly enlarged; the papillary layer, which showed very 
little cellular infiltration, was composed mostly of fibrous connective tissue 


Fig. 5. 


(Fig. 4). This cellular infiltrate consists of myelocytes and myeloplasts, a few 
lymphocytes, neutrophiles, and band cells (Fig. 5). 
63 WICKHAM AVENUE 


. 
Fig. 4. 
| 


Editorials 


Case Recording and Case Study in Oral Medicine and Oral Surgery 


Dental and oral treatment is predicated on diagnosis. Of late, we have 
hecome accustomed individually and collectively to gear our procedures in every 
phase of dental practice to diagnostic judgment. This trend in professional 
dentistry aims to aid in improving the quality of oral health service. Even the 
‘‘simple’’ filling of the so-called ‘‘simple’’ cavity is now viewed in the light of 
its treatment rationale based on diagnosis. In medicinal (nonsurgical) and 
surgical care of oral diseases, however, diagnosis becomes a problem of greater 
complexity. As a consequence, oral diagnosis in these latter two areas of dental 
practice has seen fit to bring into the picture a number of aids. Of all the aids 
utilized in improving dental care, in diagnosis or treatment, case recording 
received the least studied attention. 

The dental patient who receives institutional or private care presents the 
unit of study which is generally referred to as the ‘‘ease.’’ The dental or oral 
ease consists of data relating to the life history of the oral cavity of a given 
patient, to some phase of that life history, or to some phase of dental care at a 
given time. Whichever type or aspect of the case may. be under consideration, 


it represents a complex situation, covering a variety of factors involved and a 
combination of factors. It is the function of case recording to bring to the sur- 
face obscure data which enable the clinician to focus attention on these factors. 
It represents a series of essential procedures for the gathering of data which 
take into account all pertinent aspects of a clinical situation, normal or patho- 


logie. 

The recorder utilizes data-gathering devices, such as the case history rec- 
ord, the study model, the laboratory record, the consultant’s record, and aux- 
iliary records. When the patient presents for oral examination, consultation, 
diagnosis, or treatment, the clinician resorts to what has been designated as the 
interview. This serves him as a means of direct observation and obtaining the 
necessary information to prepare the case history, to make a diagnosis, and go 
on with treatment. 

Case recording is an activity carried on in all the three stages of patient 
eare. Data are gathered in the prediagnostic and diagnostic, operative, and 
postoperative or the observational stages of treatment. The data are gathered 
according to the needs of each stage. As an activity, it need not necessarily be 
carried out by the same person. This is especially true in institutional services 
at hospitals, clinics, and teaching institutions. In private practice, this fune- 
tion is carried on by the same person all the way through, with some minor 
entries delegated to the assistant. 

The immediate objectives of case recording, briefly stated, are: to serve 
as an aid in the systematic gathering of data essential to correct diagnosis; to 
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serve as an aid in treatment planning; and to aid in collecting data necessary 
in operative procedures and postoperative observation until dismissal of the 


patient. 

On the other hand, through ease recording the clinician—whether oral in- 
ternist or oral surgeon—is aided in his or her ease study. While in case record- 
ing attention is directed to data-collecting activities, in case study the concern is 
primarily with interpretation. Case study is an investigational procedure car- 
ried on either on a narrow or broad base, depending upon the needs in a par- 
ticular situation. In dental practice the narrow base is adequate for immediate, 
practical purposes. In making a diagnosis, for instance, the aim is to deter- 
mine the existing status of a condition ; and whenever possible to identify causal 
factors, as a guide to treatment planning. Data are gathered accordingly. Of 
late, writers of clinical dental articles have, as a rule, incorporated case reports. 
This JouRNAL and other dental periodicals make the publication of individual 
case reports a special feature. 

To meet the needs of dental research, a broader base for case recording is 
essential, and the data gathered should cover a wider range. Here it is impera- 
tive to study more fully the causative relationships of clinical processes. The 
data should be adequate in details and comprehensive enough to serve a variety 
of purposes, in intervals of time, and suitable to investigational techniques. 
With the writer’s introduction of the case-diseussion method of teaching applied 
to courses in diagnosis of oral diseases and oral surgery, ease recording has been 
found indispensable to effective instruction. The opportunities before the pro- 
fession to utilize the case method for the extension of our knowledge in clinical 
dentistry are illustrated in the recent works, Mouth Infection, by Oliver T. 
Osborne, and Clinical Pathology of the Jaws, by Kurt H. Thoma. 

Case recording in dentistry is in the developmental stage. It has gathered 
a substantial body of knowledge and systematized procedures to warrant giv- 
ing it serious consideration by dental practitioners. The extension of the prac- 
tice of recording in dentistry more generally will undoubtedly help to build up 
not only our diagnostic language, but also a broader understanding of the 
biologie meaning of dental health and disease, and oral function. Case reecord- 
ing will undoubtedly have innumerable uses and prove its value during the war 
period when significant data will be gathered which can be utilized in postwar 
study and research. Most important, however, is the need for dental schools 
to provide in the undergraduate dental curriculum more adequate and intensive 
formal education and practical training in ease recording as an adjunct to case 
study and elinieal practice. 


Alfred J. Asgis, Ph.D., D.D.S. 


Ave Atque Vale 


Charles Virgil Mosby, one of the outstanding figures in the publishing field 
of medical and dental books, has passed away. Forty-two years ago he gave up 
medical practice because he felt that he could do more good and render a greater 
service by publishing good books and journals in his chosen field. He pursued 
this business, not so much for the profit it might bring, but with the firm con- 
viction that it would promote improvement in medical and dental practice and 
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make for better public health and longer and happier lives. Thus Dr. Mosby 
came to play a great part in medical education, and as he stated himself, 
‘*Medicine and surgery would still be primitive crafts had it not been for a few 
dauntless souls who were willing to record faithfully, by the written word, the 
results of their findings.’’ Dr. Mosby, however, also knew the value of the 
medical book salesman. ‘‘Without him there would be less than half as many 
medical and dental books published as there are today, and medicine would still 
be in the shackles of ignorance.’’ To date Mosby has published a large number 
of valuable books, books on many subjects that number in the hundreds, besides 
eight medical journals and the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL 
SURGERY. 

Dr. Mosby, however, was more than a publisher to his authors and his 
editors. He was their friend and councilor. He was always ready with ad- 
vice, and he knew how to kindle the enthusiasm and put coal on the fire of in- 
spiration of the research worker and the clinician, as well as the writer. He 
wanted the best men to write his books and wanted the best book a man could 
produce. He was a man whom you would be glad to know, but this was not 
one-sided. because as he wrote in Twenty-Five Years of Medical Book Selling in 
Missouri, ‘‘Not for tons of gold would I exchange the friends I have made in 
American medicine, and throughout the medical world.’’ 

In a booklet entitled A Little Journey to the Home of Daniel Boone, Dr. 
Mosby gave us a glimpse of his philosophy: ‘‘It takes death and departure, 
sealed lips, pallid brow, and quiet folded hands to drive home to us real human 
worth.’’ How true to life this observation is, not only true of the common man, 


but also of him whom posterity will pronounce as one who cut his image so 
deeply upon the hearts, and into the souls of men, that time itself will never 
efface his memory. 
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Calcification, fibrous epulis with, 431 
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Giant-cell epulis arising from dental follicle, 
benign, arising from odontogenic 
cyst, 376 
Gingiva, hypertrophy of, due to myelogenous 
leucemia, 738 
Gingivostomatitis, acute 
(Abst. ) 
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tion, 581 
osteomyelitis of, 317 (Abst.) 
Jaws and face, congenital clefts of, 384 
(Abst.) 
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Lips, elephantiasis of, and of male genitalia, 
with special reference to syphilis and 
lymphogranuloma venereum as etio- 
logic factors, 118 ( Abst.) 

Lungs, fungus diseases of, 119 (Abst.) 


M 
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Nodes, lymph, in neck, management of, 63 
( Abst.) 
Noma, 394 


Neck 


O 


Odontectomy, 630 
Open method of extraction, 326 
Oral cavity, cysts of, £39 
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hausen’s disease), invading, 694 
diagnosis and public health practice, 151 
halitosis in relation to, 109 
in the Navy, 46 
registry of dental and oral pathology as 
aid in, 385 
lesions in pemphigus, 569 
manifestations of vitamin deficiencies, 548 
( Abst.) 
origin of meningitis, 49 


= 

= 


Subject Index 


Oral—Cont’d 
surgery and exodontia, 667 
anesthetics in, 617 
effects of, on course of patients with dis- 
eases of heart, 331 
tuberculous lesions, 132 
Osteitis deformans (Paget’s disease) 
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of “oomph” into Orthodonties, proclaim- 
ing the evolution of a speed-up treatment. 
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Metalba is the highest grade orthodontic wire of our manufacture. 


It is high fusing, and maintains its high physical properties after . 
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